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          DR.  ROBERTS:   D r .  Lees ,  I  have  you  down as  f i r s t  o f f  on1

t h i s  one .   Wou ld  you  s ta r t  t he  d i scuss ion .2

          DR.  LEES:   I ' l l  be  happy  to .3

          Ac tua l l y ,  I  had  - -  I ' l l  t r y  to  be  as  conc ise  as  poss ib le ,  and  I4

had  two  ma jo r  po in ts  tha t  I  wan ted  to  make .   Essen t ia l l y  we5

covered  the  f i r s t  po in t  i n  the  p roceed ing  d i scuss ion .   So  I ' d  l i ke  to6

proceed  d i rec t l y  to  the  ques t ion  o f  t h i s  .5  m i l l i g ram per  k i l og ram7

per  day  NOAEL and  the  ev idence ,  the  s tudy ,  tha t  was  used  to8

suppor t  t ha t .9

          F i r s t  o f  a l l ,  t h i s  shou ld  be  an  i n te res t i ng  p resen ta t i on10

because  I 'm  essen t ia l l y  a  non tox i co log i s t  rev iew ing  a  tox  s tudy  so11

bear  w i th  me.12

          The  s tudy  tha t  has  been  used  by  the  Agency  fo r  the  pu rpose13

o f  the  NOAEL fo r  the  shor t  and  in te rmed ia te  o ra l  exposure  i s14

ac tua l l y  the  same s tudy  tha t  they  used  fo r  the  assessment  r i sks ,15

t ha t  i s ,  t he  s tudy  by  T i l e  (ph ) ,  t ha t ' s  1991 .   16

          And  jus t  ve ry ,  ve ry  b r i e f l y  wha t  th i s  i s  i s  a  s tudy  o f  rabb i t s17

i n  wh ich  they  were  exposed  to  ch romic  ac id  v ia  a  bo lus  by  gavage ,18

a  bo lus  o f  essen t ia l l y  ch romic  ac id .   And  these  were  p regnan t19

rabb i t s .   As  I  sa id ,  t ha t  the  p r imary  pu rpose  was  to  l ook  a t  t he20

deve lopmen ta l  t h ings .21
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          I n  any  even t ,  t he re  was  a  se r i es  o f  dose  ranges ,  t he  h ighes t1

dose  o f  5  m i l l i g rams  pe r  k i l og ram per  day .   Th is  i nvo lved  - -  as  I2

sa id ,  t hese  were  ch romic  ac id  i n  d i s t i l l ed  wa te r ,  so  i t  wasn ' t3

bu f fe red  a t  a l l .   And  the  resu l t i ng  ma te r ia l  t ha t  was  gavaged  had  a4

pH o f  1 .5  i n  the  h ighes t  dose .   5

          Th i s  con t inued ,  I  t h ink  i t  was  a  12 -day -dos ing  reg ime .   The6

e f fec ts  tha t  were  no ted  in  the  two  h igh  doses  were ,  f i r s t  o f  a l l ,7

mor ta l i t y ;  and  i n  t he  h ighes t  dose ,  reduced  we igh t  ga in ;  t he8

h ighes t  dose  d ia r rhea ;  and  labo red  b rea th ing ,  I  t h ink ,  was  the9

o the r  th ing  tha t  was  men t ioned .10

          There  was  no  pa tho logy .   You  know the  an ima ls  were11

au tops ied  a t  t he  end  o f  t he  th ing ,  and  the re  was  no  pa tho logy  no ted12

i n  any  o f  t hese  an ima ls .   Aga in ,  as  a  non tox i co log is t  he re ,  I  have13

grea t  d i f f i cu l t y  d i f f e ren t i a t i ng  o r  a t t r i bu t i ng ,  i f  you  w i l l ,  t he14

e f fec ts  no ted  he re  to  ch romium as  opposed  to  j us t  t he  p la in  o ld15

ac id  e f fec t .16

          And  I  wou ld  de fe r  to  my  tox i co logy  co l l eagues  on  the  pane l .  17

I  guess  I  wou ldn ' t  be  su rp r i sed  i f  t h i s  were  - -  we l l ,  we ' l l  have  a18

d iscuss ion  on  whe ther  t h i s  i s  a  ch romium e f fec t  o r  an  ac id  a f fec t .19

          Hav ing  sa id  tha t ,  t he re  i s  a  suppor t i ng  s tudy  tha t  i s  c i t ed  by20

t he  Agency ,  one  f rom Ch ina  by  Tseng  and  Lee ,  wh ich  the re  i s  a21



                                                           
                                                          
6

popu la t i on  tha t  was  exposed  to  d r i nk ing  wa te r ;  and  i t  had  a1

chromium concen t ra t i on .  And  i t ' s  no t  rea l l y  c lea r  whe the r  i t  was2

hexava len t  o r  t r i va len t  o f  some m ix tu re  o f  20  m i l l i g rams  per  l i t e r .  3

Now the  sugges t ion  i s  t ha t  i t  i s  hexava len t .4

          And  in  th i s  case ,  the  exposure ,  o r  the  dose ,  wou ld  be  on  the5

order  o f  abou t  .6  m i l l i g rams  pe r  k i l og ram per  day .   And  the re  were6

- -  t he re  were  - -  t he  e f fec t s  t ha t  were  no ted  the re  were  so res  i n  t he7

mouth ,  d iges t i ve ,  you  know,  vomi t i ng ,  d ia r rhea ,  and  those  k inds  o f8

t h ings  fo r  t he  mos t  pa r t .9

          So  I  guess  the  bo t tom l i ne  i s  t ha t  t he  T i l e  s tudy ,  t he  ma in10

one  tha t ' s  c i t ed  to  subs tan t i a te  th i s  .5  l eve l ,  I  have  se r ious11

ques t ions  abou t  whe the r  i t  demons t ra tes  wha t  they  ac tua l l y  say  i t12

demons t ra tes .13

          DR.  ROBERTS:   Okay .   So . . .14

          DR.  LEES:   So  I  guess  maybe  we  shou ld  f i r s t  have  a15

d iscuss ion  o f  whe the r  i t  does  demons t ra te  wha t  i t  say .   And  i f  i t16

does  no t ,  as  I  suspec t ,  t hen  the re  has  to  be  - -  and  I 'm  no t  f am i l i a r17

wi th  i t ,  t he  an ima l  l i t e ra tu re .   Bu t  i t  seems  to  me the re  has  to  be18

some more  approp r ia te .   You  know,  i ns tead  o f  t h i s  bo lus  gavage ,19

some d ie ta ry  s tudy  o r  someth ing  l i ke  tha t  t ha t  m igh t  be  more20

approp r ia te l y  used  to  es tab l i sh  th i s  va lue .21
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          DR.  ROBERTS:   Dr .  Lees  i s  exp ress ing  a  l o t  o f  concern1

abou t  the  bas is  fo r  th i s  va lue  and ,  the re fo re ,  t he  va lue  i t se l f ,  t he2

re l i ab i l i t y  o f  t he  va lue  i t se l f .3

          DR.  LEES:   Yes ,  yes .4

          DR.  ROBERTS:   D r .  Sh i ,  do  you  endorse  tha t  NOAEL,  yes  o r5

no?   And  i f  so ,  why?6

          DR.  SHI :   I ' l l  j us t  g i ve  you  seve ra l  comments  f i r s t .   And  my7

f i r s t  concern  i s ,  my  f i r s t  po in t  i s ,  t h i s  ques t i on  i s  ve ry  re la ted  to8

t he  l as t  one .   And  the  ch romium I I I  and  the  ch romium V I  i ssue  i s9

t he  b igge r  ques t i on  he re .   And  th i s  i s  t he  f i r s t .10

          And  the  second  i ssue  i s  regard ing  he re  we  ta l k  abou t  as  an11

ora l  i n take  no t  t he  i nha la t i on .   So  o ra l  i n take  o f  ch romium i s  no t12

t ha t  bad  because  they  can  be  reduced  i n  t he  s tomach  fo r  examp le .  13

So fo r  o ra l  i n take ,  you  have  a  h igher  to le rance .   14

          And  the  number  o f  0 .5  m i l l i g ram per  k i l og ram per  day ,  i t15

l ooks  l i ke  tha t  number  comes  f rom two  s tud ies .  One  i s  the  s tudy16

f o r  t he  rabb i t  t ha t  D r .  Lees  j us t  men t ioned .   Ano ther  i s  f o r  t he17

Chinese  popu la t i on  i n  the  d r ink ing  wa te r .18

          And  i f  you  l ook  a t  t he  an ima l  s tudy ,  t hey  use  ch romium ac id .  19

And Dr .  Lees  ra i sed  the  i ssue  o f  t ha t  t h i s  may  be  an  ac id  i ssue  o r  a20

may be  a  ch romium i ssue .   And  the  dose  tha t  t hey  use  i s  f rom 0 .121
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t o  5 .0  m i l l i g ram pe r  k i l og ram per  day .   And  th i s  i s  a  ve ry  sma l l1

amoun t  j us t  f o r  - -  i t ' s  t he  f i r s t .2

          Second  i s  the  ch romium ac id  i s  no t  a  ve ry  s t rong  ac id .   I t  d id3

appear  to  be  no ted  ve ry  l ow .4

          So  I  t h ink  tha t  t he  pH may  no t  be  a  b ig  i ssue .   And  they  use5

abou t  a  10  t imes  than  the  one  used  he re .   And  they  a l ready  observe6

some k ind  o f  e f fec t ,  t he  d ia r rhea  o r  someth ing .7

          And ,  a l so ,  ano the r  s tudy  they  use  the  f rom 2  to  5  m i l l i g ram8

per  k i l og ram per  day  dose .   And  i t  l ook  l i ke  B raz i l l e  (ph )  o r  some9

t es ts .   So  f rom tha t ,  0 .5  m i l l i g ram seem a  l i t t l e  be t te r  t o  have  in10

my op in ion .11

          And  fo r  the  Ch inese  popu la t i on  s tudy ,  as  Dr .  Lees12

ment ioned ,  they  have  two  concerns .   One  i s  we  don ' t  know i f  t h i s13

i s  ch romium V I  o r  ch romium I I I .   Bu t  t h i s  says  i t ' s  ch romium V I .  14

And  in  the  - -  bu t  i t  i s  p re t t y  ha rd  to  be l i eve  th i s  i s  a l l  ch romium15

VI .16

          And  second ,  i t  l eads  to  ano the r  - -  l ead  to  te l l  exac t l y  how17

much  o f  t he  dose  even  though  the  admiss ion  i s  70  k i l og ram o f  body18

weigh t .   Bu t  t ha t  rema ins  a  l o t  o f  ques t i ons  the re .19

          And  I  f ee l  t o  answer  the  ques t ion  d i rec t l y ,  I  t h ink  tha t  0 .520

j us t  assume mos t  o f  t he  ch romium I I I  t hey  may  be  a l l  r i gh t .   Bu t  i f21
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you  cons ide r  the  ra t i o  be tween  ch romium V I  and  ch romium I I I ,  i t ' s1

unknown.   So  I  t h ink  i t  shou ld  be  a  l i t t l e  b i t  o f  a  dec rease .   Bu t  I2

have  no  idea  how much  i t  shou ld  dec rease .3

          DR.  ROBERTS:   Okay .   D r .  S tyb lo ,  I  be l i eve  you  a re  the  nex t4

d iscussan t  on  th i s .5

          DR.  STYBLO:   I 'm  on  th i s  m in ipane l  by  m is take .   I 'm  no t  a6

ch romium exper t .   I  cons ider  myse l f  more  i n to  meta l l o ids .   So  I7

won ' t  was te  you r  t ime .8

          I  j us t  wan t  to  b r ing  one  genera l  i ssue  he re .   We d i scuss9

spec ia t i on  o f  ch romium I I I ,  ch romium V I ;  t ha t ' s  f i ne .   Tha t ' s10

impor tan t .   We need  more  da ta .   Aga in ,  t h i s  i s  no t  on ly  the  i ssue  o f11

spec ia t i on  o f  ch romium.   We ' re  ta l k ing  abou t  coexposure  to  o the r12

meta l s .13

          I  had  EPA s ta f f  t o  d i s t r i bu te  some papers  to  you ,  some in14

v i t ro  - -  I  mean ,  subcu l tu res  and  some in  v i t ro  acu te  exper imen ts .   I15

unders tand  they  a re  no t  comp le te l y  i r re levan t  to  th i s  i ssue ,  bu t16

t hey  show c lea r l y  how impor tan t  i t  i s  t o  cons ide r  coexposure17

because  each  componen t  o f  t he  m ix tu re  makes  a  huge  d i f f e rence  in18

t he  f i na l  t ox i co log i ca l  ou tcome.   We don ' t  know a t  t h i s  t ime  how19

re levan t  i t  i s  i n  t he  case  o f  CCA,  how re levan t  i t  i s  i n  t he  case  o f20

chron ic  exposure .21
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          I  wou ld  sugges t  to  use  conserva t i ve  va lues ,  and  I  wou ld1

recommend  s t rong ly  tha t  t he  Agency  i n i t i a tes  s tud ies  tha t  wou ld2

come w i th  the  rea l  da ta  us ing  samp les  tha t  a re  re levan t  i n  t e rms  o f3

t he  chemica l  compos i t i on .4

          DR.  ROBERTS:   I  t h ink ,  ce r ta in l y ,  we  can  comment  on  the5

weakness  o f  t he  overa l l  da ta  base  to  a l l ow  the  Agency  to  come up6

wi th  th i s ,  t o  reach  a  dec is ion .   And  maybe  tha t ' s  someth ing  we  can7

a l l  ag ree  on .8

          I 'm  a l so  hear ing  tha t  t he re  i s  some d i scomfo r t ,  a t  l eas t  i n  t he9

op in ions  tha t  have  been  exp ressed  today ,  o r  so  fa r  a  re luc tance  to10

endorse  the  NOAEL o r  a t  l eas t  the  bas is  fo r  the  NOAEL.   A re  the re11

any  o the r  comments  f rom pane l  members  on  th i s?   D r .  Mushak .12

          DR.  MUSHAK:   Yeah .   Regard ing  Dr .  Lees ' s  comment  abou t13

we ' re  pe rhaps  look ing  a t  an  ac id - induced  in ju ry  a r t i f ac t  ve rsus14

chromium V I ;  and ,  a l so ,  i s  the re  p rese rva t ion  o f  ch romium V I  i n15

t he  b iochemica l  sequence .16

          W i th  rabb i t s ,  you  have  to  be  ca re fu l  because  even  w i th17

shor t - te rm fas t i ng  - -  t he re ' s  a  paper  I ' ve  c i t ed ,  and  I ' l l  send  you18

t he  paper  tha t ' s  i n  my  1998  paper  i n  EHP show ing  tha t  you  have  to19

be  ca re fu l  w i th  rabb i t s .   You  have  to  rea l l y  a l l ow  a  l ong  fas t i ng20

t ime .   I f  you  don ' t  do  tha t ,  t hen  the re ' s  enough  mate r ia l  a round  to21
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essen t ia l l y  s lu rp  up  ac id .   So  even  i f  you  have  an  ac id  bo lus ,  i t1

may be  s imp ly  consumed .   So  I  t h ink  tha t  wou ld  tend  to  ru le  ou t2

t he  ac id  exp lana t i on .3

          The  second  one  has  to  dea l  w i th  the  bus iness  o f  i f ,  i n  fac t ,4

you  ge t  qu ick  convers ion  w i thou t  any  sys temic  o r  o the r  e f fec ts ,5

t r i va len t  ch romium feed ing  s tud ies  shou ld  be  i nd i s t i ngu ishab le6

f r om hexava len t  ch romium feed ing  s tud ies .   And  I  don ' t  t h ink  tha t7

occurs .   I  t h ink  th i s  pa r t i cu la r  s tudy  shows  more  tox i c i t y .  8

Otherw ise ,  you  know,  why  d id  we  do  wha t  we  d id  i n  Ques t ion  4?9

          DR.  ROBERTS:   Okay .   Does  anyone  wan t  to  we igh  i n  on  the10

no-e f fec t  l eve l?   Does  anyone  wan t  to  - -  l e t  me t  j us t  ask  fo r  more11

comments .   I 'm  no t  ge t t i ng  a  rea l  s t rong  response  f rom the  Pane l12

o ther  than  some uneas iness  w i th  th i s  NOAEL;  i s  t ha t  f a i r  t o  say?  13

Dr .  C lewe l l .14

          DR.  CLEWELL:   I  can ' t  remember  the  las t  NOAEL I  was  easy15

wi th .   Tha t ' s  the  na tu re  o f  t he  l i t e ra tu re ,  I  assu re  you ,  pa r t i cu la r l y16

f o r  someth ing  tha t  i s  essen t i a l l y  no t  ve ry  tox i c  ch romium by  the17

ora l  rou te .   I t ' s  no t  ve ry  tox i c  so  i t ' s  no t  an  i n te res t i ng  chemica l  so18

i t ' s  go ing  to  be  a  weak  da ta  base  fo reve r .19

          DR.  ROBERTS:   Dr .  Sh i .20

          DR.  SHI :   I f  t he  de f i n i t i on  o f  o ra l ,  I  t h ink  tha t  number21
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shou ld  be  okay  because  i s  no t  tha t  bad  fo r  o ra l  i n take  o f  ch romium.1

          DR.  ROBERTS:   I  be l i eve  tha t  t ha t  i s  a  rou te -spec i f i c  va lue ,2

so  i t  wou ld  be  a  va lue  tha t  wou ld  be  app l i ed  to  o ra l  exposure .3

          We l l ,  I  guess  I 'm  a  l i t t l e  puzz led .   I s  t he re  any4

recommenda t ion  f rom the  Pane l  no t  to  use  - -  oh ,  Dr .  Vu .5

          DR.  VU:   I  j us t  wan t  to  c la r i f y ,  aga in ,  wha t  we ' re  ask ing  you6

a l l .   We a re  p ropos ing  tha t  the  o ra l  da ta  base  shou ld  be  used  to7

l ook  a t  ch romium exposure  f rom CCA because  o f  t he  i nges t ion8

rou te  wh ich  i s  by  so i l  con taminan t  ch romium.   And  we  a l l  ag ree9

t ha t  ch romium V I  i s  the  way  tha t ,  i f  you  don ' t  have  the  da ta ,  we10

wou ld  conserva t i ve l y  use  tha t .11

          I n  t he  documen t ,  we  desc r i be  th ree  s tud ies  o f  ch rom ium V I12

t h rough  o ra l  rou te .   The  rabb i t  s tudy ,  t he  T i l e  s tudy ,  wh ich  you  a l l13

have  recogn ized  the  l im i ta t i on  o f  D r .  Lees ' s  ques t ion  abou t  where14

t he  ch romium ac id  may  con t r i bu te  to  the  mate rna l  t ox i c i t y .   I t  has15

no th ing  to  do  w i th  ch romium per  se  o f  t he  pH.   And  Sh i  has  a16

d i f fe ren t  v iew  on  tha t .17

          The  o the r  s tudy  we  have  i s  the  ra t  s tudy ,  a  one-year  s tudy ,18

which  p rov ides  you  a  NOAEL o f  2  m i l l i g ram per  k i l og ram per  day .19

          And  then  you  have  the  Tseng  and  Lee  s tudy ,  wh ich  i s  a  s tudy20

i n  human popu la t i on ,  and  you  don ' t  rea l l y  have  a  NOAEL.   You21
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have  some,  rough ly  6  m i l l i g ram per  k i l og ram per  day .1

          The  Of f i ce  o f  t he  Pes t i c i de  P rogram rev iewed  the  th ree2

ava i l ab le  s tud ies  and  fe l t  t ha t ,  desp i te  a l l  t hose  th ings ,  t he  rabb i t3

s tudy  i s  p robab ly  bes t  because  we ' re  l ook ing  a t  t he  i n te rmed ia te4

shor t  t e rm.   The  ra t  s tudy  i s  more  one-year  s tudy ,  and  tha t ' s  why5

t hey  p i cked  th i s  th ing .   And  we  know the re ' s  l im i ta t i on  o f  da ta6

base ,  bu t  we  do  the  bes t  tha t  we  can .   And  g i ven  tha t ,  we  wou ld7

l i ke  to  ge t  you r  recommenda t ion .   Thank  you .8

          DR.  ROBERTS:   Thank  you ,  D r .  Vu .   W i th  tha t  c la r i f i ca t i on ,9

Dr .  C lewe l l .10

          DR.  CLEWELL:   I  concur  w i th  the  Agency ' s  eva lua t ion .   I11

f ee l  t ha t ' s  t he  r i gh t  s tudy  to  use ,  t oo .12

          DR.  ROBERTS:   A l l  r i gh t .   D r .  Mushak .13

          DR.  MUSHAK:   Yeah ,  I  t h ink  be fo re  I 'm  conv inced  tha t14

t he re  shou ld  be  unease  w i th  th i s  o r  the  comfo r t  l eve ls  shou ld  be15

dropped .   You  know,  I  wou ld  wan t  to  be  conv inced  tha t ,  i n  fac t ,16

t he re  i s  someth ing  abou t  th i s  tha t  i s  se r ious l y  f l awed .   I ' ve  g i ven17

you  one  ra t i ona le  where  the  ac id  aspec t  p robab ly  i s  a  no18

exp lana t ion .   I  mean ,  i s  the re  a  rea l  t ox i co log ica l  reason  why  the re19

i s  a  p rob lem w i th  th i s  s tudy  o the r  than  maybe  an  a r t i f ac t  o f  ac id?20

          DR.  LEES:   I  was  speak ing  as  a  non tox i co log i s t .   And  I  was21
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rea l l y  s imp ly  ra i s ing  the  ques t i on  to  the  Pane l  w i th  exper t i se1

beyond  my  own .2

          DR.  ROBERTS:   Le t  me  p ropose ,  t hen ,  t ha t  t he  Pane l  wou ld3

recommend  o r  endorse  the  no -e f fec t  l eve l ,  no t i ng  the  l im i ted  da ta4

t ha t  t he  Agency  had  ava i l ab le  to  work  w i th  to  come up  w i th  th i s5

va lue .   Wou ld  tha t  be  a  reasonab le  response?   Dr .  G insberg .6

          DR.  G INSBERG:   I t  appears  to  me tha t  a  concern  w i th  t he7

T i le  s tudy  i s  t ha t  t hey  rea l l y  d idn ' t  ge t  any  fe ta l  t ox i c i t y  t h rough  58

mi l l i g ram per  k i l og ram per  day  doses  wh ich  were  rea l l y  t ox i c  to9

t he  mo the r .   And  the  e f fec ts  seen  in  the  mothe r  don ' t  make  i t  c lea r ,10

a  hundred  pe rcen t  c lea r ,  t ha t  the re  was  good  sys temic  exposure .   11

          I  mean ,  the re  was  mor ta l i t y .   There  was  - -  you  know,12

chromic  ac id  i s  go ing  to  be  ve ry ,  I  wou ld  th ink ,  f a i r y  reac t i ve  and13

t ox i c  to  con tac t  s i t es .   And  i t ' s  j us t  no t  c lea r  f rom th i s  s tudy ,  g i ven14

t ha t  the re  was  no  fe ta l  e f fec t  l eve l ,  t ha t  th i s  i s  a  good  tes t  w i th15

t h i s  chemica l  and  th i s  des ign .16

          You  know,  i n  con t ras t ,  t he re  was  th i s  o the r  paper  wh ich  I ' ve17

j us t  been  t r y ing  to  ca tch  up  on  by  Mason  who  shows  tha t  sod ium18

d ich romate  in  the  ra t ,  1  gavage  dose  on  Day  8  o f  exposure ,19

produced  m i ld  fe ta l  t ox i c  e f fec t s .   So  i t ' s  a  d i f f e ren t  f o rm o f20

ch romium,  s t i l l  ch romium V I .   And  the re  i s  an  e f fec t  l eve l  a t  a21
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dose  leve l  where  ra t  ve rsus  rabb i t .   A  l o t  o f  t imes  rabb i t s  a re  more1

sens i t i ve  i n  t r i ogen ic i t y  s tud ies  than  ra t s .2

          So  I 'm  a  l i t t l e  su rp r i sed  tha t  t he  T i l e  s tudy  d idn ' t  show3

any th ing ,  g i ven  tha t  ch romium apparen t l y  has  some e f fec t  i n  ra ts4

a t  a  comparab le  dose .   So  I ' d  be  a  l i t t l e  concerned  abou t  j us t5

re l y ing  to ta l l y  on  the  T i l e  s tudy .6

          VOICE:   Can  I  comment  on  tha t?7

          DR.  CLEWELL:   Wha t  was  the  ra t  dose?8

          DR.  ROBERTS:   Wa i t ,  wa i t ,  wa i t .9

          DR.  G INSBERG:   2 .6 .10

          DR.  ROBERTS:   I  don ' t  know tha t  t hey ' re  re l y ing  - -  aga in ,11

t h i s  i s  one  o f  t he  s i t ua t i ons  to ta l l y  on  - -12

          DR.  G INSBERG:   As  the  p r imary  s tudy .13

          DR.  ROBERTS:   I t  i s  t he  p r imary  s tudy .   D r .  Gordon ,  and14

t hen ,  who  e l se  wan ted  to  speak?15

          DR.  GORDON:   I  was  j us t  go ing  to  comment .   As  a16

t ox i co log i s t ,  yeah ,  g i v ing  the  ma te r ia l  wh ich  i s  go ing  to  c rea te  a17

s t rong  ac id  o f  pH  15  o r  2 ,  no t  pu t t i ng  i t  i n  a  bu f fe r  so lu t i on  fo r  t he18

t r ea tmen t ,  i s  a  b ig  nega t i ve  i n  i n te rp re t i ng  th i s  s tudy .   And  in  a19

rep ro  s tudy ,  t hough  I 'm  no t  a  rep ro tox  guy ,  I 'm  p re t t y  su re  tha t  i f20

t he re  i s  mate rna l  t ox i c i t y ,  t hey  a lways  go  down in  dose  because21
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t hey  know they  can ' t  t rus t  t ha t  s tudy  un t i l  t hey  go  down  in  dose .1

          DR.  ROBERTS:   And  f rom tha t .2

          DR.  GORDON:   And  f rom tha t  I  - -3

          DR.  ROBERTS:   How does  tha t  e f fec t  you r  response  to  th i s4

ques t ion?5

          DR.  GORDON:   I  wou ld  p robab ly  no t  - -  I  wou ld  no t  accep t6

t h i s  s tudy  to  base  the  ch romium on .   And  I ' d  ask  Dr .  Sh i  who7

knows  th i s  f i e ld  fa r  be t te r  than  I :   A ren ' t  t he re  tons  o f  o the r8

s tud ies  on  ch romium ou t  t he re?9

          DR.  ROBERTS:   On  hexava len t  ch romium?10

          DR.  GORDON:   Yeah .11

          DR.  ROBERTS:   By  the  o ra l  rou te?12

          DR.  SHI :   Mos t  o f  t he  s tud ies  a re  be fo re  1980 .   Because  a t13

t ha t  t ime  - -  and  the re ' s  a  genera l  ag reemen t  tha t  by  o ra l  rou te  and14

ch romium i s  no t  t ha t  bad .   And  mos t  o f  t he  s tud ies  focused  on  the15

i nha la t i on .16

          Fo r  me  to  respond  to  you r  ques t ion ,  and  as  I  sa id  ea r l i e r ,  t he17

max imum to  use  i s  a  5  m i l l i g ram and  the  ch romium ac id  i s  no t  ve ry18

s t rong  ac id .   I t ' s  a  ve ry ,  ve ry  weak  ac id .   And  the  s tomach  can19

eas i l y  bu f fe r  t ha t .   Tha t ' s  t he  f i r s t .20

          Second ly ,  i s  t he  use  o f  t he  ch romium V I  on l y ,  a l l  ch romium21
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VI .   I s  the  ch romium V I  much  more  tox i c  than  ch romium I I I ?   We1

a l ready  ta l k  abou t  i t .2

          And  in  the  p layg round ,  j us t  assume we  use  100-pe rcen t3

ch romium V I .   So  we  a l ready  cons ider  the  sa fe ty  marg in .   So  I4

t h ink  tha t  the  number  0 .5  i s  okay .   You  a l ready  take  a5

cons ide ra t i on  abou t  as  p r imary  use  the  ch romium V I .   So  I  t h ink6

t ha t  number  i s  okay .7

          DR.  ROBERTS:   Dr .  Mor ry .8

          DR.  MORRY:   We d id  a  r i sk  assessmen t  fo r  ch romium by  the9

ora l  rou te  fo r  d r ink ing  wa te r  i n  Ca l i f o rn ia  a  few  years  back .   And10

f o r  the  noncarc inogen ic  e f fec ts ,  as  I  reca l l ,  we  re l i ed  on  an  an ima l11

s tudy .   I  t h ink  i t  was  a  dog  s tudy  tha t  showed  essen t ia l l y  no12

e f fec ts .   And  so  we  were  jus t  l ook ing  a t  t he  h ighes t  l eve l  t ha t ' s13

been ,  you  know,  tha t  the  an ima l  was  exposed  to  tha t  showed  no14

e f fec t s  a t  a l l .15

          I  t h ink  tha t  was  McKenz ie .   I  hope  I 'm  no t  con fus ing  i t  w i th16

a  d i f f e ren t  chemica l .   And  I  t h ink  the  same s tudy  i s  re fe r red  to  i n17

IR IS  fo r  an  RFD fo r  hex ich rom.18

          DR.  ROBERTS:   Can  the  Agency  comment  on  tha t  s tudy ,  o r19

why  i t  was  o r  was  no t  used  as  pa r t  o f  t he i r  de l i be ra t i on?20

          DR.  VU:   McKenz ie?   Bu t  t he  McKenz ie  i s  t he  one  tha t  i s21
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used  in  IR IS .   R igh t .   And  I  wasn ' t  su re  whe the r ,  D r .  Mor ry ,  you1

sa id  the re  i s  ano the r  s tudy .2

          DR.  MORRY:   Tha t ' s  t he  one  I  was  re fe r r i ng  to .3

          DR.  VU:   Tha t ' s  r i gh t .4

          DR.  MORRY:   D r .  C lewe l l  j us t  rem inded  me tha t  t ha t ' s  a5

very  l ong - te rm s tudy ,  and  we ' re  ta l k ing  he re  abou t  sho r te r - te rm6

e f fec t s .7

          DR.  VU:   I  mean ,  t he  Agency  has  a  ch ron i c  re fe rence  dose8

wh ich  i s  re l i ed  on  the  McKenz ie  s tudy  wh ich  i s  a l so  i nc luded  in9

t he  d i scuss ion  he re .   And  the  reason  why  the  Of f i ce  o f  Pes t i c ide10

Program i s  p i ck ing  the  - -  i s  p ropos ing  to  use  the  T i l e  o r  T i l l  s tudy11

i s  because  o f  a  sho r te r - te rm dura t ion  exposure .   Tha t ' s  a l l .12

          DR.  ROBERTS:   A l l  r i gh t .   Le t  me see  i f  I  can  cap tu re  a13

sense  o f  where  we  a re  r i gh t  now.   I  t h ink  we  have  some members  o f14

t he  pane l  tha t  a re  p repared  to  endorse  o r  accep t  wha t  the  Agency15

has  done  as  be ing  reasonab le .   We have  some no t ing  the16

weaknesses  in  the  da ta  base .   And  we  have  some o the r  fo l ks  tha t17

are  concerned  abou t  the  s tudy  upon  wh ich  th i s  NOAEL i s  de r i ved .  18

And I  wan t  to  ge t  - -  I  wan t  to  know whe the r  those  fo l ks  have19

someth ing  to  add  beyond  exp ress ing  rese rva t i ons  abou t  tha t .20

          I n  o the r  words ,  spec i f i ca l l y ,  wou ld  you  say ,  I  have21
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rese rva t i ons  abou t  th i s  s tudy .   I  t h ink  we  ou t  t o  use  th i s  o the r1

s tudy  wh ich  wou ld  change  the  NOAEL to  o r  wou ld  be  based  upon2

t he  LOAEl .   I  wan t  to  t r y  and  be  spec i f i c  he re .3

          Yes .   D r .  G insberg .4

          DR.  G INSBERG:   We l l ,  t he  o the r  s tudy  tha t  was  d i s t r i bu ted5

t o  us  today  o r  l as t  n igh t  does  show a  LOAEL o f  23 .6 .   And  i f  one6

chose  to  d i v ide  tha t  by  10 ,  you 'd  be  in  the  t yp i ca l7

NOAEL- to -LOAEL ex t rapo la t i on ;  you 'd  be  a round  .26 ,  a  l i t t l e  b i t8

l ower .   O f  cou rse ,  th i s  i s  no t  a  good  dose- response  s tudy .   I t  was9

j us t  one  concen t ra t i on  used .   So  I  wou ldn ' t  say  to  use  th i s  i n10

i so la t i on  e i t he r .11

          Bu t  I  guess  I  j us t  haven ' t  l ooked  a t  t he  to ta l i t y  o f  t he  da ta12

base  to  s ieve  ou t  and  have  con f idence  tha t  tha t  one  endpo in t  i n  the13

T i le  s tudy  shou ld  be  the  key  s tudy  espec ia l l y  when  the re ' s  ano the r14

t r i ogenec i t y  f i nd ing  in  tha t  dose  range  tha t  they  d idn ' t  see .15

          DR.  ROBERTS:   Okay .   D r .  Lees .16

          DR.  LEES:   Ac tua l l y ,  you r  comments  j us t  t r i gge red17

someth ing  i n  my  m ind .   Th i s  number  r i gh t  he re  - -  and ,  aga in ,  t h i s18

i s  as  a  non tox i co log is t  - -  i s  t he  rabb i t  va lue .   There  has  no t  been19

any  in te rspec ies  convers ion  fac to r  th rown  in .20

          DR.  CLEWELL:   R igh t .   They  p roposed  a  to ta l  unce r ta in t y21
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f ac to r  w i th  th i s  number .1

          DR.  ROBERTS:   Tha t ' s  co r rec t .2

          DR.  LEES:   Okay .3

          DR.  ROBERTS:   A l l  r i gh t .   We l l ,  t hen ,  I  t h ink  maybe  ou r4

f eedback ,  as  I  ga ther ,  i t  i s  t ha t  some members  o f  t he  pane l  ag ree5

wi th  the  Agency ' s  dec is ion .   O the r  members  were  pe rhaps  less6

comfo r tab le  w i th  endors ing  i t  because  o f  t he i r  concern  fo r  the7

s tudy  used  to  de r i ve  th i s  va lue .8

          Do  you  th ink  tha t  rep resen ts  ou r  consensus  a t  t h i s  po in t?9

          DR.  G INSBERG:   Yes .10

          DR.  ROBERTS:   Le t ' s  t r y  and  do  one  more  be fo re  we  b reak11

f o r  l unch  because  No .  7 ,  I  t h ink ,  i s  go ing  to  be  a  b ig  one .12

          VOICE:   How abou t  No .  6?13

          DR.  ROBERTS:   Okay .   Le t ' s  do  No .  6 .   I 'm  so r ry .   The14

Agency  w i l l  r ead  i t  t o  us .   Then  we ' l l  ge t  s ta r ted .15

          DR.  MCMAHON:   Ques t ion  No .  6  has  to  dea l  w i th  the16

se lec t i on  o f  endpo in ts  fo r  de rma l  r i sk  assessment  fo r  i no rgan ic17

chromium.   And  the  ques t ion  reads :   "To  p lease  comment  on18

whethe r  the  s ign i f i can t  nonsys temic  de rma l  e f fec ts  f rom derma l19

exposure  to  i no rgan ic  ch romium shou ld  fo rm the  bas is  o f  de rma l20

res iden t ia l  r i sk  assessmen ts ,  and  i f  so ,  how the  Agency  shou ld21
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es tab l i sh  a  de rma l  endpo in t  f o r  such  an  assessment . "1

          DR.  ROBERTS:   D r .  Mor ry ,  I  t h ink  you  were  go ing  to  l ead2

o f f  t he  d i scuss ion .3

          DR.  MORRY:   Okay .   Dav id  Mor ry ,  Ca l i f o rn ia  EPA.4

          Th i s  i s  a  ques t i on  abou t  how to  dea l  w i th  r i sk  assessmen t  fo r5

noncarc inogen ic  e f fec ts  o f  ch romium,  hexava len t  ch romium,  by6

derma l  exposure .   And  the re ' s  rea l l y  two  pa r t s  to  i t .7

          The  f i r s t  pa r t  i s :   I f  you  based  the  r i sk  assessment  on  d i rec t8

sk in  e f fec ts ,  i r r i t a t i on ,  and  a l so  sens i t i za t i on  and  a l l e rg i c  e f fec ts ,9

wou ld  tha t  be  su f f i c i en t l y  p ro tec t i ve  tha t  you  wou ld  no t  need  to10

concern  yourse l f  w i th  the  con t r i bu t i on  tha t  de rma l  exposure  wou ld11

make to  the  sys tem ic  e f fec t s .12

          And  then  the  second  pa r t  o f  t he  ques t ion  i s :   I f  you  do  dec ide13

yes  to  tha t  f i r s t  ques t i on ,  t hen  how you  wou ld  you  p roceed  to  do  a14

r i sk  assessment  based  on  d i rec t  de rma l  e f fec t s .15

          Okay .   As  fa r  as  the  f i r s t  ques t i on  i s  o f  whe ther  t ha t  wou ld16

be  adequa te l y  p ro tec t i ve  to  j us t  cons ide r  t he  d i rec t  de rma l  e f fec t s ,17

t h i s  i s  usua l l y  dea l t  w i th  p re t t y  summar i l y  by  mos t  peop le  who18

have  to  face  th i s  ques t i on ,  say ,  we l l ,  ve ry  l i t t l e  i s  ac tua l l y19

absorbed  th rough  the  sk in  and  tha t  wou ld  on l y  make  a  m ino r20

con t r i bu t i on  to  sys tem ic  e f fec t s .   So  the  d i rec t  de rma l  e f fec t s  a re21
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t he  endpo in t ,  mos t  sens i t i ve  endpo in t ,  f o r  de rma l  exposure  to1

meta l s  and  i n  t h i s  case  to  ch romium.2

          And  I  t h ink  tha t ' s  p robab ly  a  sa fe  th ing  to  do ,  and  you  won ' t3

be  c r i t i c i zed  ve ry  much  fo r  do ing  tha t .   I  don ' t  know i f  t ha t4

pred ic t i on  w i l l  ho ld ,  bu t  - -5

          DR.  CLEWELL:   I n  th i s  g roup  tha t  m igh t  no t  be  t rue .6

          DR.  MORRY:   Tha t  m igh t  no t  ho ld  i n  th i s  g roup .7

          I n  the  genera l  r i sk  assessmen t  commun i t y ,  t ha t ' s  usua l l y8

done .   I f  you  wan ted  to  go  a  s tep  fa r the r ,  wha t  you 'd  have  to  do  i s9

ge t  ac tua l  da ta  on  how much  o f  t he  ch romium pene t ra tes  th rough10

t he  sk in  and  in to  the  c i r cu la t i on .   11

          Yes te rday  I  hea rd  a  f i gu re  o f  1 .3  pe rcen t  f rom one  o f  t he12

U.S.  EPA p resen te rs .   And  I  l ooked  qu ick l y  th rough  wha t  I  can13

f i nd  i n  the  l i t e ra tu re ,  and  mos t  o f  t he  f i gu res  I  saw were  i n  the14

range  fo r  the  pe rcen t  tha t  wou ld  ac tua l l y  en te r  the  b loods t ream by15

t he  de rma l  rou te .   O f  cou rse ,  th i s  wou ld  be  a f fec ted  by  a l l  t he16

f ac to rs  we 've  been  ta l k ing  abou t  today  and  by  th ings  l i ke  whe the r17

t he  sk in  i s  ab raded  and  so  fo r th .   We ' re  p robab ly  ta l k ing  abou t  l ow18

percen tages .19

          I f  you  wan ted  to  be  rea l l y  tho rough ,  you  cou ld  take  tha t  k ind20

o f  da ta  and  then  do  a  PBPK mode l  and  say ,  okay ,  now wha t  wou ld21



                                                           
                                                          
23

be  the  con t r i bu t i on  f rom de rma l  abso rp t i on  to  the  l eve l  t ha t  wou ld1

be  reach ing  the  k idney  o r  wha teve r ,  p robab ly  wou ld  be  the  k idney ,2

wou ld  be  the  ta rge t  o rgan  tha t  you  wou ld  be  concerned  abou t  and3

t ha t  wou ld  add ress  tha t  ques t i on .4

          Bu t  I  t h ink  i t ' s  sa fe  to  guess  tha t  p robab ly  wha t  you ' re5

concerned  abou t  fo r  the  endpo in t  i s  the  d i rec t  de rma l  e f fec ts .6

          Okay .   The  second  pa r t  o f  t he  ques t ion  i s ,  t hen ,  how wou ld7

you  do  a  r i sk  assessment  based  on  those  d i rec t  de rma l  e f fec ts .  8

Th is  i s  ve ry  d i f f i cu l t  t o  approach ,  and  the re ' s  no t  ve ry  much  to  go9

on .   I t  i s  c lea r  tha t  ch romium,  bo th  hexava len t  ch romium and10

t r i va len t  ch romium,  a re  sens i t i z i ng  agen ts ;  and  hexava len t11

ch romium i s  a l so  ve ry  i r r i t a t i ng .   I  guess  they  bo th  can  be12

i r r i t a t i ng ,  bu t  hexava len t  ch romium i s  more  i r r i t a t i ng .13

          There  i s  human da ta ,  bu t  i t  usua l l y  - -  t he  two  source  o f14

human da ta  a re  tha t  i t  used  to  be  used  as  a  med ic ina l  sa l ve ,15

hexava len t  ch romium,  and  then  i t  wou ld  cause  sk in  i r r i t a t i on .   Bu t16

t ha t ' s  on ly  anecdo ta l ,  and  we  don ' t  know how much  the  dose  i s .17

          There  a re  some - -  I  l ooked  a t  t he  ASTDR document ,  and18

t he re  were  some an ima l  exper imen ts  where  they  had  some da ta  tha t19

wou ld  show you  how much  was  app l i ed  and  wha t  the  e f fec ts  were20

as  fa r  as  sens i t i za t i on  was  concerned .   Bu t  I 'm  no t  su re .   I ' ve  never21
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done  r i sk  assessmen t  based  on  sens i t i za t i on ,  so  I  don ' t  know1

exac t l y  how you  wou ld  use  those  exper imen ts  to  ac tua l l y2

quan t i t a te  a  dose  response  on  th i s  i ssue .3

          And  I ,  a l so ,  t h ink  - -  I  haven ' t  had  a  chance  to  do  a  tho rough4

l i t e ra tu re  search  to  see  whe ther  the re  i s  be t te r  da ta  than  wha t ' s5

ava i l ab le  on  the  ATSDR summar ies  tha t  wou ld  enab le  you  to  do  a6

r i sk  assessmen t  based  on  sk in  i r r i t a t i on  o r  sens i t i za t i on .   Bu t  I7

t h ink  when  you ' re  dea l i ng  w i th  de rma l  e f fec ts ,  t hose  a re  the8

endpo in ts  tha t  shou ld  be  the  endpo in ts  o f  conce rn .9

          DR.  ROBERTS:   Thank  you .   D r .  Lees .10

          DR.  LEES:   I ' d  j us t  l i ke  to  add  one  po in t  t o  tha t ,  and  th i s  i s11

maybe  con f i rma t ion  he re .   And  tha t  i s  i n  the  case  o f  t he  New12

Jersey  s i tua t ion  i n  Hudson  Coun ty .   The  New Je rsey  Depar tmen t  o f13

Env i ronment  o r  Depar tmen t  o f  Hea l th  a f te r  many ,  many  years  o f14

s tudy ing  th i s  has  essen t ia l l y  come down upon  the  de rma l ,  t he15

nonsys temic  de rma l  e f fec ts ,  as  be ing  the  con t ro l l i ng  va r iab le ,  i f16

you  w i l l ,  i n  t he i r  r i sk  assessmen t .   Tha t ' s  rea l i t y .   Or  somebody17

e lse ' s  rea l i t y .18

          DR.  ROBERTS:   Thank  you .   D r .  S tyb lo .   Oops ,  w rong  one .  19

Dr .  Wargo .20

          DR.  WARGO:   Th is  i s  we l l  beyond  my  a rea  o f  my  exper t i se ,21
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so  I ' l l  de fe r  to  the  res t  o f  you .1

          DR.  ROBERTS:   Okay .   D r .  Sh i .2

          DR.  SHI :   I  j us t  make  a  comment  as  they  may  be  c loser  t o  t he3

de ta i l  t o  th i s  top i c .   So  fa r  EPA and  th i s  pane l  when  we  ta l k  abou t4

t he  tox i c i t y  and  ca rc inogen ic i t y ,  we  men t ion  more  abou t  them5

separa te .   And  we  ta l k  abou t  on ly  a rsena te ,  and  then  we  ta l k  abou t6

chromium.   We do  no t  pu t  the  two  toge the r .   7

          And  in  the  de rma l ,  use  a  de rma l  - -  ou r  s tudy  show,  fo r8

examp le ,  ch romium V I  i s  a  ve ry  good  cancer  i n i t i a to r ;  bu t  a rsena te9

i s  a  ve ry  good  cancer  i n i t i a to r  and  a l so  a  cancer  p romote r ,  t umor10

promote r .   So  i f  i t  was  a rsena te  and  ch romium toge ther  t ha t  may11

make  a  b ig  d i f f e rence ,  one  p lus  one  equa l  4 ,  no t  2 .   So  those  a re12

t ox igen ic i t y  e f fec ts ,  and  we  never  cons ide r  tha t  i n  th i s  pane l .   And13

espec ia l l y  fo r  the  sk in ,  sk in  ce l l ,  where  you  s tudy  t rans fo rmat ion .  14

And,  a l so ,  u rea  (ph )  a l so  a  tumor  p romote r .   And  i t  can  enhances15

t ha t  e f fec t  t ha t .16

          I  j us t  wan ted  to  make  tha t  comment .   I t  may  no t  be  re la ted  to17

what  we ' re  ta l k ing  abou t  he re .18

          DR.  ROBERTS:   A l l  r i gh t .   Thank  you .   D r .  Lees ,  you  had19

ment ioned  tha t  t he  S ta te  o f  New Je rsey ,  fo r  t he i r  r i sk  assessment ,20

have  cons ide red  th i s  to  be  essen t ia l l y  the  re levan t  endpo in t  t o21
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exposure  to  ch romium.   Can  you  d i scuss  o r  desc r ibe  fo r  us  b r ie f l y1

how they  go  abou t  do ing  tha t  because  o f  t he  ques t i ons  i s ,  you2

know,  how shou ld  a  de rma l  endpo in t  be  es tab l i shed .3

          DR.  LEES:   I  w ish  I  cou ld ,  bu t  rea l l y  I  can ' t  - -4

          DR.  ROBERTS:   Fa i r  enough .5

          DR.  LEES:   - -  say  a  who le  l o t  more .6

          DR.  ROBERTS:   So  i t  may  be  su f f i c i en t  t o  t he  Pane l  t o7

recommend  tha t  the  Agency  look  a t  t he  way  New Je rsey  - -  D r .8

Freeman,  can  you?9

          DR.  FREEMAN:   Bas i ca l l y ,  wha t  t hey  d id  i s  t hey  had10

phys ic ians  look  a t  t he  sk in  o f  t he  peop le  who  they  though t  were11

exposed  and  o the r  peop le  and  looked  fo r  any  s igns  o f  sk in12

i r r i t a t i on ,  de rmat i t i s ,  e ros ion ,  wha teve r .   And  they  d id  th i s  fo r13

hands ,  a rm,  nasa l  sep tum,  and  I  can ' t  remember  wha t  o the r  body14

par t s .15

          DR.  ROBERTS:   And  they  were  ab le  to  es tab l i sh  a  no -e f fec t16

l eve l  f r om tha t .17

          DR.  FREEMAN:   I  don ' t  t h ink  so .   M ike  Godsch fe l t  (ph )  i s  i n18

t he  p rocess  o f  do ing  a  l ong - te rm s tudy  on  peop le  who  have  been19

exposed .   And  I 'm  no t  su re  where  he  i s  on  tha t .20

          DR.  ROBERTS:   Dr .  Mor ry .21
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          DR.  MORRY:   Dave  Mor ry ,  Ca l i f o rn ia .1

          I ' l l  j us t  make  the  qu ick  remark  tha t  I  t h ink  the  b ig  p rob lem i s2

no t  so  much  es tab l i sh ing  wha t  the  endpo in t  i s  bu t  es tab l i sh ing3

what ' s  the  NOAEL o r  LOAEL and  how do  you  do  dose .   Because  as4

someone  was  say ing  yes te rday ,  t h i s  i sn ' t  i n  t he  s tomach  o r5

whatever ;  i t ' s  on  your  sk in .   And  a l l  t he  repor t s  we  have  a re  f rom6

t h i s  med ic ina l  sa l ve  o r  f rom peop le  who  have  con tac ted  i t7

occupa t iona l l y .   So  how do  you  de te rm ine  wha t  the i r  dose  i s?   I8

t h ink  tha t ' s  the  b ig  p rob lem.   And  I  don ' t  know i f  we  can  answer9

t ha t .   I  can ' t .10

          DR.  ROBERTS:   Okay .   D r .  Kosne t t .   Wh i l e  he ' s  ge t t i ng  the11

mic rophone ,  i t  seems as  though  the  Pane l  i s  endors ing  the  idea  tha t12

t he  de rma l  endpo in t  i s  the  bes t  way ,  mos t  approp r ia te  fo r  de rma l13

exposure  to  ch romium;  bu t  we ' re  no t  ab le  a t  t h i s  po in t  t o  te l l  t hem14

how do  tha t .   I s  t ha t  fa i r  summar i za t i on  o f  where  we  a re?15

          DR.  LEES:   And  pe rhaps  those  in  New Je rsey  m igh t  be  ab le16

t o  i n fo rm us  a  l i t t l e  more .17

          DR.  ROBERTS:   And  they  m igh t  cons ide r  tak ing  a  l ook  a t18

t ha t .   I 'm  so r ry  we ' re  no t  be ing  more  he lp fu l ,  bu t  l e t  me  - -  D r .19

Kosne t t ,  maybe  he  has  the  so lu t i on .20

          DR.  KOSNETT:   I  have  a  ques t i on  bu t  po ten t i a l l y  a21
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sugges t ion  where  more  in fo rmat ion  can  be  found .   And  tha t  i s  f rom1

t he  exper ience  in  the  indus t ry  o f  t he  peop le  manu fac tu r ing  these2

wood  p roduc ts .   3

          There ' s  one  th ing  c i ted  in  the  gu idance  document  by  Dr .4

McMahon  and  Dr .  Chen .   They  c i te  a  s tudy  wh ich  - -  ac tua l l y ,  t he5

re fe rence  doesn ' t  appear  i n  the  back  o f  t he  document .   Bu t  i t ' s6

re fe r red  to  a  s tudy  by  Bor roughs ,  1983 ,  concern ing  con tac t7

dermat i t i s  and  sens i t i za t i on  i n  the  wood  p rese rv ing  i ndus t r y .8

          DR.  ROBERTS:   Do  we  know enough  abou t  tha t  t o  know9

where  the re  i s  any  dos ime t ry  i nvo lved  in  tha t  s tudy?10

          DR.  KOSNETT:   I  was  wonder ing .   Can  you  summar i ze  tha t11

s tudy?12

          DR.  ROBERTS:   He ' s  l ook ing  a t  you ,  D r .  Chen .13

          DR.  CHEN:   Bas i ca l l y ,  i t ' s  a  paper  tha t  d i scuss  the  i r r i t a t i on14

caus ing  ch romium sk in  sens i t i v i t y  i ssues  i n  genera l .   You  have  a l l15

d i f fe ren t  k inds  o f  case  repor t s .   Bu t  no  rea l l y  k ind  o f  endpo in t16

se lec ted .17

          DR.  KOSNETT:   Mos t  i ndus t r i es  wou ld  have  some18

i n fo rmat ion  on  worker ' s  compensa t i on  c la ims .   Sens i t i za t i on19

dermat i t i s  f rom ch romium compounds  can  be  s ign i f i can t  once  you20

become sens i t i zed  and  m igh t  read i l y  come to  med ica l  a t ten t ion .  21



                                                           
                                                          
29

And,  pe rhaps ,  an  a rea  to  f i nd  ou t  to  i nves t iga te  i s  the  ex ten t  to1

which  those  have  been  repor ted  in  tha t  work  fo rce .2

          DR.  ROBERTS:   I t  may  be  i n te res t i ng  da ta ,  bu t  my  on ly3

ques t ion  i n  my  m ind  wou ld  be  whe the r  o r  no t  t he re  i s  go ing  to  be4

any  dos ime t ry  assoc ia ted  w i th  tha t  t ha t  you  cou ld  use .5

          Okay .   D r .  G insberg .6

          DR.  G INSBERG:   My  reco l l ec t i on  o f  how th i s  a rea  has  been7

a t tacked  by  the  fo l ks  i n  New Je rsey  and ,  a l so ,  the re ' s  ano the r8

research  g roup ,  I  be l i eve ,  Denn is  Pas tenback  (ph )  a t  McC la ren9

Har t ,  B re t t  F in ley ,  t hey ' ve  pub l i shed  a  few  th ings  on  th i s .   And  I10

t h ink  tha t  t hey ' ve  used  ex t rac ts  o f  so i l  and  done  some b ioassay11

work  w i th  tha t  t o  l ook  a t  an ima l  mode l  hypersens i t i v i t y  w i th  the12

chromium tha t ' s  ex t rac tab le .13

          And  as  I  reca l l ,  i t ' s  f a i r l y  so i l  spec i f i c  so  we ' re  go ing  to  run14

i n to  tha t  i ssue  in  te rms  o f  app l i cab i l i t y  o f  p layg round  env i ronmen t15

versus  wha t  so i l s  have  been  tes ted  in  wha t  ways .   16

          And  wha t  has  no t  been  addressed  a t  a l l ,  and  I  guess  tha t ' s  the17

reason  I  dec ided  to  g rab  the  m ic rophone ,  i s  the  i ssue  o f  any th ing18

t ha t  resemb les  a  d i s lodgeab le  res idues ,  you  know,  the  ava i l ab i l i t y ,19

t he  u rgency ,  t he  hypersens i t i v i t y  po ten t i a l  o f  t ha t .   I  don ' t  t h ink20

we have  any th ing .21
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          As  a  ma t te r  o f  f ac t ,  i n  Connec t i cu t ,  we  have  a  so i l  c leanup1

s tandard  o f  100  ppm based  upon  th i s  de rma l  endpo in t  wh ich  we2

bas ica l l y  s to le  f rom New Je rsey .   The i r  number  may  be  50  o r  100 .  3

I t ' s  i n  t ha t  range .   Bu t  t ha t ' s  ppms  in  so i l .4

          You  know,  we ' re  ta l k ing  abou t  d i s lodgeab le  res idues  in5

t e rms  o f  m ic rog rams  pe r  hundred  cen t ime te rs  squared .   And  I  don ' t6

know how you ' re  go ing  to  re la te  tha t  back  to  a  ppm concen t ra t i on7

i n  so i l  t ha t  i s  o r  i s  no t  demons t ra ted  to  p roduce  f rom an  ex t rac t8

env i ronmen t .   So  tha t ' s  go ing  to  be  a  cha l l enge  to  come up  w i th  the9

pro toco l  f o r  d i s lodgeab le  res idue .10

          DR.  ROBERTS:   Dr .  C lewe l l11

          DR.  CLEWELL:   I  men t ioned  yes te rday  tha t  the re ' s  been  a12

number  o f  ep idemio log i ca l  s tud ies  done  on  worke rs  w i th  CCA13

wood .   I  t h ink ,  ac tua l l y ,  i t ' s  a  fa i r l y  r i ch  da ta  base .   And  these  k ind14

o f  sk in  cond i t i ons  a re  the  k inds  o f  t h ings  the  worke rs  comp la in  o f15

and  a re  no ted  i n  t he  repor t s .   And  no  sk in  e f fec t s  a re  no ted  i n  any16

o f  the  exposures ,  i nc lud ing  ones  where  the re ' s  subs tan t ia l  u r i na ry17

arsen ic  show ing  tha t  the re  has  been  s ign i f i can t  exposure .18

          So  i t  l ooks  l i ke  we  ac tua l l y  have  a  be t te r  da ta  base  regard ing19

t he  sens i t i za t i on  assoc ia ted  w i th  the  wood  res idues  than  we  do  fo r20

t he  so i l .   Bu t  I  t h ink  then ,  go ing  back  to  New Je rsey ,  we  have  some21
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i n fo rmat ion  on  so i l  as  we l l .1

          DR.  ROBERTS:   Dr .  Mor ry2

          DR.  MORRY:   Dave  Mor ry ,  Ca l i f o rn ia .3

          I ' d  l i ke  to  j us t  t e l l  you  wha t  Dr .  C lewe l l  j us t  sa id ,  and  he  can4

cor rec t  me  i f  I 'm  wrong .5

          Bu t  you  sa id  no  sk in  e f fec ts  were  repor ted .6

          DR.  CLEWELL:   No .7

          DR.  MORRY:   Or  you  mean t  no  sys temic  e f fec ts .8

          DR.  CLEWELL:   No  sk in  e f fec ts ,  t oo .   They  d idn ' t  repo r t  any9

- -  we l l ,  t hese  a re  summar ies .   You 'd  have  to  go  back  and  look  a t10

t he  o r ig ina l  repo r t s .   Bu t ,  you  know,  t yp i ca l l y  t hese  k inds  o f11

t h ings ,  sk in  cond i t i ons ,  a re  repor ted ,  you  know,  by  the  worke rs12

when  they  ask  them do  you  have  any  hea l th  e f fec ts  f rom these13

t h ings .14

          So  the  fac t  t ha t  t he re  i sn ' t ,  ac tua l l y ,  i s  p re t t y  s t r i k i ng .   Fo r15

someone  work ing  w i th  ch romium,  I  wou ld  have  expec ted  to  see16

some reco rds .   Th is  wou ld  need  to  be  ve r i f i ed  by  l ook ing  a t  t he17

or ig ina l  s tud ies  and  eva lua t ing  whe the r  tha t  was  looked  fo r .18

          DR.  ROBERTS:   So  Dr .  Vu ,  t he  answers  a re  " yes "  and  "we19

don ' t  know. "20

          DR.  VU:   Thank  you .   I  t h ink  tha t ' s  f i ne .   The  Agency ' s21
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a lways  s t rugg l i ng  when  we  dea l  w i th  resp i ra to ry  sens i t i za t i on  as1

we l l  as  de rma l  sens i t i za t i on .   We have  tes ts  to  l ook  a t  yes ,  no ;  bu t2

we rea l l y  don ' t  know how to  dea l  w i th  dose  response  and  come up3

wi th  a  dose  tha t  can  e l i c i t  t hese  k inds  o f  e f fec t s ;  and  tha t ' s  a lways4

been .5

          So  were  look ing  fo r  whe the r  you  have  any  recommended  k ind6

o f  research  o r  tes t i ng ,  wha teve r ;  bu t  we  unders tand  the  d i l emma7

we have .   Thank  you .8

          DR.  ROBERTS:   And  the re  were  some documen ts  and9

poss ib i l i t i es  men t ioned  du r ing  th i s  mee t ing .   And  to  the  ex ten t10

t ha t  we  can  t rack  those  down,  we ' l l  make  no te  o f  t hose  in  ou r11

repor t .   And  they  may  be  leads  tha t  wou ld  be  use fu l  f o r  f o l l ow-up .12

          Le t ' s  go  ahead  and  take  a  b reak  fo r  l unch .   We have  an13

announcement  f i r s t .14

          MS .  ODIOTT:   We have  a  se r i es  o f  cop ies  o f  t he  d i f fe ren t15

s tud ies  tha t  were  p rov ided  fo r  you .   We have  them a t  ou r  mee t ing16

room back  the re .   So  i f  you  haven ' t  gone  th rough  them,  p lease  go17

do  tha t  du r i ng  the  l unch  b reak .   Because  a f te r  t ha t ,  we ' re  go ing  to18

make the  res t  o f  t he  cop ies  ava i l ab le  to  the  pub l i c .19

          DR.  ROBERTS:   We may  be  so l v ing  the  p rob lem.   There20

won ' t  be  any  wood  le f t  t o  p ressu re  t rea t ;  i t  w i l l  a l l  be  d i rec ted  to21
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t he  pu lp  i ndus t ry  to  make  cop ies  fo r  the  Pane l .1

          Le t ' s  take  a  b reak  fo r  one  hour .   P lease  be  p rompt  i n2

reconven ing .   We s t i l l  have  many  ques t ions  to  cove r .3

          (Lunch  recess . )4

          DR.  ROBERTS:   I  be l i eve  we ' re  on  Ques t ion  7 .   Cou ld  the5

Agency ,  p lease ,  pose  tha t  t o  t he  Pane l .6

          MS.  VOICE:   Good  a f te rnoon ,  Mr .  Cha i rman ,  and  members7

o f  the  pane l .8

          Ques t ions  7  and  8  as  you  know a re  re la ted .   Ques t ion  79

spec i f i ca l l y  dea ls  w i th  whe the r  the  Agency  i s  conduc t ing  a10

de te rm in i s t i c  approach .   And  ques t ion  reads  as  fo l l ows :11

          "P lease  comment  on  whe ther  OPP 's  cho i ce  o f  cen t ra l12

t endency  and  h igh -end  va lues  fo r  d i f f e ren t  pa ramete rs  shou ld13

co l l ec t i ve l y  p roduce  es t ima tes  o f  m idd le  and  h igh -end  po ten t i a l14

exposures .   I f  t he  Pane l  th inks  tha t  the  OPP approach  may  no t15

es t ima te  the  h igh  ends  o f  t he  exposure  range  because  i t  p roduces16

va lues  tha t  a re  e i the r  h igher  o r  l ower  than  the  upper  end  o f  t he17

exposure  range ,  p lease  comment  on  wha t  spec i f i c  va lues  shou ld  be18

mod i f i ed  to  p roduce  es t ima tes  o f  t he  h igh  end  o f  t he  po ten t i a l19

exposure . "20

          DR.  ROBERTS:   Th is  i s  a  b ig  ques t i on .   And  I  t h ink  tha t21
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t he re ' s  a  l o t  o f  fac t s  and  the re  a re  l o t s  o f  assumpt ions  i n  he re .   I1

can  rea l l y  env i s ion  th i s  sp i ra l i ng  ou t  o f  con t ro l  i f  t he  pane l2

members  don ' t  exe rc i se  some d isc ip l i ne  i n  the i r  responses .3

          I 'm  go ing  to  go  ahead  and  ask  fo r  the  inpu t  f rom the  lead4

d iscussan ts .   Bu t  I  rea l l y  wan t  eve ryone  on  the  pane l  to  so r t  o f5

work  toge the r  to  come up  w i th  ou r  i npu t  on  th i s  as  e f f i c ien t l y  as6

poss ib le .   I  be l i eve  the  lead  d i scussan t  on  th i s  one  i s  Dr .  F reeman.  7

Why don ' t  you  go  ahead  and  s ta r t .8

          DR.  FREEMAN:   In  rev iew ing  the  exposure  pa ramete rs  tha t9

were  l i s ted ,  t hey ' re  charac te r i zed  i n  t h ree  t ypes :   Genera l10

var iab les ,  scenar io -spec i f i c  va r i ab les  fo r  de rma l  con tac t  w i th  so i l ,11

ora l  i nges t i on  o f  res idues ,  and  o ra l  i nges t i on  o f  so i l  r es idues .   And12

I  wou ld  sugges t  tha t  the  scenar io -spec i f i c  va r iab les  fo r  de rma l13

con tac t  i n  so i l ,  wh ich  i s  the  so i l  adherence  fac to r ,  no t  be  d i scussed14

un t i l  Ques t ion  10 ,  s ince  tha t  ques t i on  dea ls  w i th  tha t .15

          What  I ' d  l i ke  to  go  over  i n i t i a l l y  a re  wha t  a re  charac te r i zed16

as  genera l  va r iab les .   Wh ich ,  fo r  those  o f  you  who  don ' t  have  i t  i n17

f ron t  o f ,  t ha t ' s  age  o f  ch i l d ,  body  we igh t ,  su r face  a reas ,  h igh  end18

be ing  a rms ,  hands ,  and  legs ;  cen t ra l  t endency  be ing  th ree  f i nge rs ;19

and  then  p layg round  ac t i v i t i es ,  hou rs  pe r  day ,  one  hour ;  days  pe r20

year ,  130  fo r  the  cen t ra l  t endency ;  and  years  pe r  l i f e t ime ,  6  ou t  o f21
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75 .1

          Amongs t  these  I  on l y  have  concerns  abou t  two .   One 's  no t2

rea l l y  a  concern .   The  20 -square  cen t imete r  fo r  t h ree  f i ngers  i s3

adequa te  fo r  a  th ree -year -o ld .   And  th i s  ac tua l l y  so r t  o f  hedges  o f f4

i n to  the  nex t  ques t i on .5

          I f  you ' re  work ing  w i th  two-year -o lds ,  t ha t  wou ld  be6

approx ima te l y  35  pe rcen t  o f  t he  hand  as  opposed  to  wha t  fo r  a7

two-year -o ld  i t  rea l l y  i s ,  wh ich  i s  abou t  30  pe rcen t .   The  f i nge r  to8

pa lm ra t i o  changes  w i th  the  ch i l d ' s  age .   And  i t  m igh t  be  be t te r  i f9

you  had  some so r t  o f  mov ing  ta rge t  f o r  you r  p robab i l i s t i c10

measurements .   You  know,  as  a  rough  es t ima te  fo r  the  th ree -year11

o ld ,  i t ' s  f i ne .12

          The  p layg round  ac t i v i t y  i n  te rms  o f  hours  pe r  day  as  a13

cen t ra l  t endency  measure ,  you  have  one  hour .   I  wen t  back  and14

l ooked  a t  t he  NHAPS da ta ,  na t i ona l  human  ac t i v i t y  pa t ten  da ta ,15

and  a l so  the  da ta  f rom S i l ve rs ,  F lo rence ,  Rork ,  e t  a l .   And ,  o f16

course ,  t he  p rob lem w i th  a l l  t hese  da ta  se ts  i s  t hey  b reak  up  the17

k ids  i n  d i f f e ren t  age  g roups  than  wha t  you ' re  i n te res ted  in .18

          One  o f  t he  th ings  tha t  we  seem to  be  say ing  abou t  th i s19

p layg round  equ ipmen t  i s  t ha t  t he re ' s  t yp i ca l l y  no t  g rass  a round  i t ,20

t ha t  the re  a re  o the r  t ypes  o f  med ia .   F rom the  S i l ve rs ,  e t  a l . ,  g roup ,21
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what  they  were  f i nd ing  i s  tha t  somewhere  be tween  35  and  451

minu tes  o f  t he  day  when  ch i l d ren  a re  ou t  p lay ing  i t ' s  on  g rassy2

sur faces .   So  tha t  you  may  be  ove res t ima t ing  the  ac tua l  con tac t3

t ime  w i th  p lay  equ ipmen t  o r  w i th  the  t ypes  o f  subs t ra tes  tha t  you4

assume to  po ten t i a l l y  have  con tamina t i on .5

          Those  a re  the  th ings  I  have  to  say  on  those  genera l  va r iab les6

and  maybe  o the r  peop le  can  ta l k .7

          DR.  ROBERTS:   Okay .   And  jus t  as ,  a l so ,  some adv ice  o r8

i ns t ruc t i on  to  the  Pane l .   I  t h ink  as  you  exp ress  op in ions  on  some9

o f  these  exposure  i ssues ,  I  t h ink  i t  wou ld  be  impor tan t  fo r  the10

Agency  to  d i s t i ngu ish  be tween  th ings  tha t  can  be  addressed11

immed ia te l y  ve rsus  th ings  tha t  maybe  cou ld  be  done  be t te r  tha t12

wi l l  t ake  some t ime .13

          The  Agency  i s  under  some t ime  cons t ra in ts  i n  te rms  o f14

produc ing  an  ana lys i s .   And  the re  may  be  some th ings  where  i t15

wou ld  be  rea l l y  adv isab le  to  ge t  some da ta  and  improve  i t .   I 'm16

sure  we  can  p robab ly  come up  w i th  l o t s  o f  t hose .   So  i f  t he re ' s17

some shor t - te rm f i xes ,  t h ings  tha t  you  jus t  t h ink ,  based  on  the  da ta18

t ha t  a re  ava i l ab le  r i gh t  now,  a  d i f f e ren t  va lue  shou ld  be  p i cked ,19

p lease  d i s t i ngu ish  tha t  be tween  th ings  fo r  wh ich  the  Agency  cou ld20

co l l ec t  da ta  perhaps  and  improve  i t  i n  t he  fu tu re  and  re f i ne  the i r21
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ana lys i s .1

          D r .  Heer inga .2

          DR.  HEERINGA:   S teve  Heer inga ,  Un ive rs i t y  o f  M ich igan .3

          My  response  to  th i s  ques t i on  i s  ve ry  much  a  s ta t i s t i ca l  one .  4

I  was  qu i te  l i t e ra l  a t  l eas t  i n  i n te rp re t i ng  i t  as  a  s ta t i s t i c i an  m igh t .  5

And  f i r s t  o f  a l l ,  I  t h ink ,  as  we  ge t  i n to  Ques t ion  8 ,  an  i ssue  w i l l6

ar i se  as  to  whe ther  we  tu rn  to  more  p robab i l i s t i c  measures  o f7

assessment  and  to  wha t  va lue  can  de te rm in i s t i c  me thods  tha t  I  used8

f i x  cons tan t  va lues  fo r  ce r ta in  pa ramete rs  rea l l y  p rove  use fu l .9

          I  t h ink  we  need  to  s tep  back .   And  the  mode ls  fo r  the  s tudy10

o f  ch i l d ren ' s  acu te  and  ch ron ic  CCA-meta ls  exposures ,  e i the r  the11

ADD o r  the  LAD f rom p lay  s t ruc tu res .   And  I  emphas ize  p lay12

s t ruc tu res .   And  you  know,  i t  i nvo l ved  th i s  compos i t i on  es t ima to r13

t h rough  mu l t i p l i ca t i on  and  d i v i s ion  o f  a  number  o f  pa ramete rs ,14

essen t i a l l y  de r i ved  s tochas t i c  va r i ab le  o r  mu l t i p le  sou rces  o f  s ta te15

sources  o f  concen t ra t i ons  and  t rans fe rs  and  a l so  t rans i t i ons  i n  the16

derma l  o r  o ra l  exposure  rou tes .   17

          And  I  t h ink  Doreen  Av iado 's  p resen ta t i on  yes te rday  ac tua l l y18

l a id  ou t  i n  a  s imp le  p roposed  fo rmu la  fo r  seve ra l  o f  t hese  exposure19

es t ima to rs .   And  they  rea l l y  j us t  a re  p roduc ts  o f  va r iab les  and20

ra t i os  o f  va r iab les .21
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          Few th ings  abou t  the  endpo in t ,  t hough ,  wh ich  i s  t h i s1

exposure  d i s t r i bu t i on  tha t  we 'd  l i ke  to  l ook  a t  and  i t s  cen t ra l2

t endenc ies  and  i t s  quan t i l es ,  i t s  90 th  percen t i l e .   I  expec t  t ha t  t h i s3

d is t r i bu t i on  w i l l  be  l e f t - sensored .   Rare l y  a t  ze ro  exposure  bu t4

po ten t ia l l y  a t  o the r  exposures  re la ted  to  - -  no t  re la ted  to5

p layg round  o r  p lay  s t ruc tu re  use .6

          And  so  I  t h ink  th i s  who le  i ssue  o f  l e f t - senso r ing  has  to  come7

i n  i n  te rms  o f  t h ink ing  abou t  es t ima t ion .8

          Es t ima tes  o f  t he  average  da i l y  dose  and  the  LAD and  the i r9

means ,  the  med ian  quan t i l es  shou ld  re f l ec t  t he  d i s t r i bu t i ona l10

paramete rs .   Th is  i s  my  v iew.   Means  and  va r iab i l i t i es  o f  each  o f11

t he  exposure  componen ts .   So ,  c lea r l y ,  one  o f  t he12

recommendat ions  I ' l l  make  even tua l l y  i s  t o  move  towards13

probab i l i s t i c  and  s imu la t i on -based  exposure  assessmen ts .14

          I t  a l so  needs  to  re f l ec t  t o  the  ex ten t  we  know i t ,  and  we ' re15

no t  go ing  to  have  much  in fo rmat ion ,  the  covar ien ts  o f  t he  exposure16

componen ts .   And  a l so  th rough  sens i t i v i t y  ana lys i s ,  t he17

uncer ta in ty ,  bo th  va r iance  and  po ten t ia l  b ias ,  as  o f  t he  va lues  tha t18

we ' re  us ing  as  i npu t .   And  by  uncer ta in ty ,  I  mean  no t  so  much  the19

var iab i l i t y  o f  t hose  in  the  na tu ra l  d i s t r i bu t i ons ,  i f  t hose20

d is t r i bu t i ons  were  known,  bu t  t he  unce r ta in t y  abou t  ou r  know ledge21
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o f  those  d i s t r i bu t i ons .1

          I n  add i t i on ,  we  have  to  unders tand  the  in f l uence  o f2

covar ia tes  l i ke  reg ion  and  c l ima te  and  many  o ther  fac to rs  tha t  a re3

no t  exp l i c i t l y  i nc luded  i n  the  es t ima t ion  mode l .   And  we 've  heard  a4

number  o f  peop le  c i t e  spec i f i c  cases  pa r t i cu la r l y  i n  the  Sou theas t5

where  the  exposure  and  exposure  t imes  can  va ry  g rea t l y  f rom those6

t ha t  I  see  i n  M ich igan ,  Wiscons in ,  and  o the r  t ypes  o f  p laces .7

          Bu t  j us t  t o  ge t  a t  t he  s imp le  ques t i on  o f  wha t  does8

de te rm in i s t i c  ana lys i s  ge t  us  he re .   The  ques t ion  i s  - -  t he  p roposed9

es t ima to rs  o f  t he  ADD and  LAD a re  the  s imp le  p roduc t  o f  ra t i o10

s ta t i s t i cs .   And  le t ' s  l ook  a t  t he  cen t ra l  t endency .   I  assume we  can11

have  two  measures  o f  cen t ra l  t endency .12

          The  f i r s t  i s  the  mean  va lue ,  and  the  second  m igh t  be  a13

med ian  va lue  o r  some quan t i l e  c l ose  to  the  med ian  va lue .   The14

s imp le  answer  to  the  ques t i on  i s ,  by  s imp ly  mu l t i p l y i ng  means  o r15

de te rm in i s t i c  va lues  tha t  a re  means  o f  d i s t r i bu t i ons ,  do  we  ge t  t he16

mean o f  t he  compos i te  d i s t r i bu t i on .   The  answer  i s  no ;  we  ge t  some17

va lue  tha t  i s  l ess  than  the  compos i te  d i s t r i bu t i on .   And  tha t ' s18

genera l l y  by  - -  excuse  me.   We ge t  some va lue  tha t  i s  g rea te r  t han19

t he  compos i te  d i s t r i bu t i on  - -  l ess  than  the  compos i te  d i s t r i bu t i on20

by  some fac to r  tha t ' s  equa l  to  the  covar ien ts  o f  two  the  fac to rs  tha t21
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are  be ing  mu l t i p l i ed .   1

          I t ' s  a  s imp le  s ta t i s t i ca l ,  ma themat i ca l  de r i va t i on  resu l t .   You2

on ly  have  to  l ook  a t  t he  fo rmu la  fo r  the  covar iance  o f  XY to  see3

t ha t  t he  expec ted  va lue  o f  X  and  Y  i s  equa l  t o  t he  expec ted  va lue4

o f  X  t imes  the  expec ted  va lue  o f  Y  p lus  the  covar iance .   Tha t ' s  a5

f a i r l y  s imp le  expec ta t i on  tha t  common ly  used  i n  s ta t i s t i cs .6

          There ' s  ano the r  aspec t  to  th i s ,  t oo ,  tha t  I  t h ink  d r i ves  us7

away  f rom de te rm in i s t i c  ana l ys i s  i n  tha t  i n  no  case  do  we  have8

es t ima tes  o f  t he  cen t ra l  t endenc ies  tha t  a re  measured  w i thou t9

er ro r .   There  a re  samp le  es t ima tes  o r  observa t i ona l  es t ima tes .  10

Even  i f  t hey  were  pu re ,  p roper  samp le  es t ima tes  w i thou t11

uncer ta in t y  o f  t he  genera l  measuremen t  na tu re ,  t he  va r iab i l i t y  o f12

t hese  p roduc ts  i s  a l so  go ing  to  i nc lude  an  add i t i ve  covar iance13

t e rm.   And  I ' l l  have  the  fo rmu las  i n  he re  fo r  you  to  l ook  a t .   14

          Bu t  t ha t  means  tha t ,  i n  fac t ,  t he  va r iab i l i t y  o f  t he  p roduc t  o f15

t hese  mean  tendenc ies  o r  cen t ra l  t endenc ies  fo r  t hese  two16

d is t r i bu t i ons  i s  ac tua l l y  go ing  to  be  much  more  va r iab le  than  wha t17

we migh t  expec t  j us t  by  tak ing  the  p roduc t  o f  t he  two  expec ta t i ons .18

          Aga in ,  I  t h ink  the  s t ra igh t  answer  to  tha t  f i r s t  ques t i on  i s19

t ha t  we  can ' t  s imp ly  j us t  compos i te  th rough  p roduc ts  expec ted20

va lues  and  expec t  tha t  d i s t r i bu t i on  to  l ook  l i ke  the  expec ted  va lue21
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o f  the  p roduc t  d i s t r i bu t i on .1

          Wha t  abou t  o the r  measures  o f  cen t ra l  t endency  o r  ex t remes ,2

and  name ly  quan t i l es?   And  here  we  sw i t ch  to  med ians .  3

Dis t r i bu t i ona l  t heo ry  and  s ta t i s t i cs  i s  more  comp lex  here4

i nvo l v ing  d i ru t i a l  (ph )  A  t ype  d i s t r i bu t i ons  fo r  o rde r  s ta t i s t i cs .5

          Aga in ,  w i thou t  ge t t i ng  o f f  t he  t rack ,  I  t h ink  Pe te r ' s  g radua te6

s tuden ts  may  be  ab le  to  be t te r  hand le  these  than  us .   I  f i l ed  those7

away  in  my  memory  abou t  25  years  ago  and  haven ' t  dug  them ou t .8

          What  I  d id ,  i ns tead  o f  t r y i ng  to  work  w i th  ana l ys i s  o f9

d i ru t i a l  A  d i s t r i bu t i ons ,  I  j us t  cons t ruc ted  a  s imp le  examp le .   And10

t ha t  i s  i f  you  wou ld  wr i t e  down  - -  and  th i s  w i l l  be  i n  he re .   I f  you11

wr i te  down two  vec to rs  o f  va r iab les ,  an  X  and  a  Y ;  and  these  a re12

d is t r i bu t i ons  o f  pa ramete rs .   X  has  va lues  1 ,  2 ,  3 .   Y  has  va lues  2 ,13

8 ,  and  14 .   The  med ian  o f  X  i s  2 ;  t he  med ia l  o f  Y  i s  8 .   I f  you  take14

t he i r  p roduc t  you ' l l  f i nd  tha t  the  med ian  o f  t he  p roduc t  o f  X  and  Y15

i s  16 ;  bu t  t he  med ian  o f  XY  i s  14 .   So ,  obv ious l y ,  t he  answer  i s16

t he re  tha t  even  med ians  do  you  p ropaga te  under  mu l t i p l i ca t i on .17

          L i kew ise ,  t he  same wou ld  ho ld  fo r  o ther  quan t i l es  o f  t he18

d is t r i bu t i on .   So  wha t  i s  t he  d i rec t i on  o f  t he  b ias  when  we ' re19

l ook ing  a t  quan t i l es  o f  t he  d i s t r i bu t i on?   I t  r ea l l y  de te rm ines ,  i t ' s20

based  on  the  co r re la t i on  be tween  X  and  Y .   I 'm  jus t  dea l i ng  w i th21
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two  va r iab les  he re .   I f  you ' ve  go t  f i ve  va r iab les ,  i t  j us t  p ropaga tes1

un t i l  mu l t i p le  d imens ions .2

          Bu t  even  w i th  two  va r iab les ,  t ha t  b ias  i s  a  func t i on  no t  on l y3

o f  the  co r re la t i on  be tween  X  and  Y  bu t  a l so  the  d i s t r i bu t i ona l4

shape  o f  X  and  Y .5

          So  in  summary ,  I ' ve  been  long -w inded  he re .   Bu t  the  answer6

i s  t ha t  you  can  make  rea l l y  no  assumpt ion  abou t  the  b iasness  o f  a7

t r ea t i ng  p roduc ts  o f  de te rm in i s t i c  va lues  as  essen t ia l l y  t hose8

s ta t i s t i cs  t rans la t i ng  over  i n to  a  comparab le  d i s t r i bu t i on  where9

you  took  the  pa ramete rs  o f  t he  ac tua l  d i s t r i bu t i on  o f  t he  p roduc ts10

t hemse lves .   So  I  t h ink  tha t ' s  a  fa i r l y  s t ra igh t fo rward  answer .   11

          Now,  the  ques t ion  i s :   How se r ious  a re  these  b iases ,  and  does12

i t  essen t i a l l y  e l im ina te  the  poss ib i l i t y  o f  us ing  de te rm in i s t i c13

ana lys i s?   I  t h ink  tha t  t he  b iases  cou ld  be  po ten t i a l l y  qu i te14

ser ious .   And  the  d i rec t i on  o f  t he  b ias  wou ld  be  an15

an t i - conserva t i ve  one  a t  t h i s  po in t .   16

          So  I  am go ing  to  l ean  more  i n  my  recommendat i ons  to  t he  use17

o f  s tochas t i c  measures .   And  I  t h ink ,  a l so ,  i f  we  look  a t18

a l te rna t i ves  - -  i t ' s  pa r t  o f  Ques t ion  7  - -  t ha t  t he  po ten t i a l  use  o f19

some the  Bayes ian  methods  where ,  i f  we  have  a  po ten t ia l  obse rved20

range  o f  pa ramete r  va lues  fo r  these  d i s t r i bu t i ons ,  we  cou ld  assume21
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f l a t  p r i o rs  i n  a  Bayes ian  con tex t  ove r  those  range  and  ac tua l l y1

i nco rpo ra te  tha t  i n to  ou r  s imu la t i ons  o r  ou r  p robab i l i s t i c2

assessmen t .   Thank  you .3

          DR.  ROBERTS:   Thank  you .   D r .  McDona ld .4

          DR.  MCDONALD:   Yeah ,  we l l ,  i f  we  cou ld  answer  th i s5

ques t ion ,  we 'd  have  a l l  t he  answers  to  the  r i sks  ques t ions  a l ready6

and  we  wou ldn ' t  need  the  mode l  a t  a l l .   Bu t  I ' l l  make  some7

observa t i ons .8

          Th i s  i s  a  ve ry  s imp l i s t i c  mode l .   Bu t  as  w i th  a l l  s imp l i s t i c9

mode ls ,  t he re ' s  no  ha rm in  t r y ing  i t  and  t r y ing  a  va r ie t y  o f  i npu ts10

as  a  f i r s t  s tep  in  unders tand ing  exposure  and  r i sk .   11

          Bu t  I  t h ink  th i s  imp l i es  the re ' s  no  po in t  i n  t r y i ng  to  ag ree  on12

a  co r rec t  se t  o f  i npu ts  a t  t h i s  t ime ,  ra the r  these  mode ls  shou ld  be13

t r i ed  w i th  a  va r ie t y  o f  i npu ts  j us t  t o  see  wha t  you  ge t .14

          I  d i d  no te  a l l  o f  t he  coe f f i c i en ts  and  pa ramete rs  seem to  be15

conserva t i ve l y  b iased  towards  ove res t ima t ing  exposure .   When16

i n f l a ted ,  cen t ra l  t endency  va lues  a re  pu t  i n to  the  de te rm in i s t i c17

exposure  ca lcu la t i on ,  tha t  i t  can  be  expec ted  to  ove res t ima te  the18

expec ted  o r  cen t ra l  t endency  exposure  as  S teve ' s  a l ready19

exp la ined .20

          Ano the r  aspec t  i f  t he  d i s t r i bu t i on  o f  exposure  i s  h igh ly21



                                                           
                                                          
44

pos i t i ve l y  skewed ,  wh ich  I  expec t  i t  i s ,  t h i s  b ias  may  be1

cons iderab le .   Work ing  w i th  the  h igh -end  va lues  w i l l  be  even2

worse  as  the  resu l t  wou ld  co r respond  to  the  ve ry  ra re  even t  o f  an3

exposure  tha t  i s  ex t reme in  eve ry  aspec t  and ,  hence ,  w i l l  be  h igher4

t han  i s  ever  observed  i n  rea l i t y .5

          So  these  i ssues  a re  bes t  reso l ved  w i th  the  p robab i l i s t i c ,  and6

t ha t ' s  t o  be  d i scussed  in  Ques t ion  8 .7

          I ' ve  never  t r i ed  work ing  o f f  a  sc reen  be fo re .   Paper  i s  so8

much  be t te r .9

          Fo r  now the  de te rm in i s t i c  mode l  i s  t o  be  used ,  any10

paramete rs  tha t  a re  unnecessar i l y  i n f l a ted  shou ld  be  reduced .   Th is11

i s  bes t  l e f t  t o  those  c lose r  to  the  s tud ies  tha t  gave  the  va lues .   Bu t12

I  wou ld  l ook  f i r s t  a t  t he  ca lcu la t i on  o f  sk in  su r face  a rea ,  rep lace  i t13

by  the  e f fec t i ve  sk in  su r face  a rea .   I  wou ld  l ook  a t  t he  hours  pe r14

day  o f  p layg round  ac t i v i t y .   The  days  pe r  yea r  w i l l  p robab ly  va ry15

reg iona l l y .   And  I ,  a l so ,  no te  tha t  the  so i l  adherence  fac to r  seems16

h igh ,  bu t  t ha t  w i l l  be  d i scussed  in  Ques t ion  10 .17

          DR.  ROBERTS:   I s  t ha t  i t ?   Thank  you ,  D r .  McDona ld .   I n  a18

sense ,  we 've  had  a t  l eas t  two  sugges t ions  tha t  pe rhaps  the19

probab i l i s t i c  ana lys i s  i s  t he  way  to  go .   And  i f  we  u l t ima te l y20

de te rm ine  tha t  i n  the  nex t  ques t ion ,  then  a  l o t  o f  t he  deba te  abou t21
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spec i f i c  exposure  fac to rs  go ing  th rough  th i s  m igh t  become moo t .1

          However ,  a t  t he  same t ime ,  you ' ve  asked  us .   And  I  suppose2

I ' l l  j us t  p re face  the  d i scuss ion  tha t  w i l l  now fo l l ow  i s  tha t  i f  t he3

Agency  were  to  do  a  de te rm in i s t i c  assessmen t ,  wha t  wou ld  you4

recommend  in  te rms  o f  va lues  and  ho ld ing  open  the  poss ib i l i t y5

t ha t  ha l f  an  hour  f rom now we  may  te l l  you  tha t  t ha t ' s  no t  a  good6

t h ing  to  do .7

          I n  o rde r  to  approach  th i s ,  I 'm  su re  tha t  eve ryone  on  the  pane l8

has  p robab ly  taken  a  l ook  a t  t hese  exposure  assumpt ions  and  may9

have  d i f f e ren t  op in ions  abou t  wh ich  ones  may  seem,  i n  the i r10

impress ion ,  t oo  h igh  o r  t oo  l ow  o r  do  no t  rep resen t  wha t  they ' re11

i n tended  to  rep resen t .12

          And  I  don ' t  know tha t  we ' re  go ing  to  have  a  l o t  o f  t ime  fo r13

ex tended  deba te  on  tha t .   So  wha t  I  w i l l  do  i s  I  w i l l  j us t  ask  fo r14

i npu t  f rom ind i v idua l  pane l  members .   Bu t ,  aga in ,  I  don ' t  know15

t ha t  we ' re  go ing  to  duke  i t  ou t  on  each  ind i v idua l  one .   Perhaps  as16

t he  comments  come in ,  t he re  w i l l  beg in  to  be  so r t  o f  a  consensus .  17

One th ing  may  ge t  men t ioned  ove r  ano the r ,  and  pe rhaps  we  can18

come up  w i th  a  recommenda t ion  on  tha t .   19

          Bu t  I  wou ld  ra the r  we  d idn ' t  have  p ro t rac ted  deba te  on20

i nd i v idua ls  exposure  assumpt ions ;  aga in ,  pa r t i cu la r l y  s ince  i t  may21



                                                           
                                                          
46

become moo t  when  we  ta l k  abou t  p robab i l i s t i c  r i sk  assessmen t .1

          Le t  me ,  then ,  open  th i s  ques t i on  to  o the r  members  o f  t he2

Pane l .   D r .  Wargo  and  then  Dr .  Adga te .3

          DR.  WARGO:   I f  you  look  ahead  to  Ques t ion  12 ,  we  were4

asked  fo r  Ques t ion  12  how the  Agency  m igh t  bes t  comb ine5

d i f fe ren t  exposure  scenar ios .   And ,  bas ica l l y ,  I  j us t  a t  t h i s  po in t6

want  to  say  tha t  I  suppor t  t he  sugges t ions  tha t  were  made .   And7

t hey  a re  ve ry  cons is ten t  w i th  the  sugges t ions  tha t  we  w i l l  make ,  o r8

a t  l eas t  tha t  I  w i l l  make ,  when  we  ge t  to  Ques t ion  12 .   We,  too ,  a re9

mov ing  to  recommend  a  p robab i l i s t i c  app roach  tha t  wou ld10

aggrega te  exposure  ac ross  d i ve rse  sources .11

          DR.  ROBERTS:   Okay .   Grea t .   D r .  Adga te .12

          DR.  ADGATE:   Bes ides  say ing  amen ,  I  guess  one  o f  t he13

t h ings  I  f ound  bo the rsome as  I  read  the  EAP document ,  and  th i s  i s14

sor t  o f  a  gener i c  c r i t i c i sm in  tha t ,  when  you  look  a t  a  l o t  o f  t hese15

t h ings ,  wha t  you  p resen t  i s  you  p resen t  wha t  you  ca l l  a  mean  and  a16

min  and  a  max ,  bu t  the re  i s  never  any  idea  o f  wha t  the  shape  o f  t he17

d is t r i bu t i on  i s  wh ich  i s  rea l l y  t he  i n fo rma t ion  tha t  you  need .18

          Now,  maybe  you  d idn ' t  have  tha t .   I  unders tand  tha t .   Bu t  I19

t h ink  when  you  p resen t  da ta ,  however  you  p resen t ,  you  shou ld20

a lways  keep  tha t  i n  m ind .21
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          DR.  ROBERTS:   Dr .  So lo -Gabr ie le .1

          DR.  SOLO-GABRIELE:   I  ag ree  tha t  a  p robab i l i s t i c2

approach  wou ld  be  bes t .   However ,  I  don ' t  t h ink  we  need  to  do3

away  w i th  the  de te rm in i s t i c  app roach .   I  t h ink  tha t  t he re ' s  a  va lue4

t o  tha t  as  we l l .   I  don ' t  t h ink  one  run  o r  two  runs  o f  t he5

de te rm in i s t i c  mode l  wou ld  be  adequa te .   You  can  run  i t  us ing  a6

who le  se r ies  o f  d i f f e ren t  assumpt ions .7

          The  assumpt ions  tha t  concern  me the  mos t  a re  the  ones  tha t8

are  more  a f fec ted  by  reg iona l  bas is ,  f o r  examp le ,  the  exposure9

t ime  and  du ra t i on .   I t  wou ld  be  use fu l  t o  run  the  de te rm in i s t i c10

mode l  maybe  fo r  d i f f e ren t  reg ions  o f  t he  U .S .   Maybe  one  fo r  the11

reg ion  o f  t he  sou th  ve rsus  the  no r th  and  see  how those  compare .12

          DR.  ROBERTS:   Dr .  C lewe l l .13

          DR.  CLEWELL:   I  ag ree  regard ing  the  fac t  t ha t  the re  may  be14

some va lue  to  l ook ing  a t  a  de te rm in i s t i c  eva lua t i on  and  then  go ing15

on  to  a  p robab i l i s t i c .   And  i f  t ha t ' s  done ,  the  ma in  pa ramete r  tha t16

bo the rs  me  i s  the  hand- to -mou th  f requen t l y  wh ich  I  t h ink  the re17

was  some p resen ta t i on  to  t he  pane l  on  the  fac t  t ha t  t he re  a re18

emp i r i ca l  measures  tha t  sugges t  tha t  the  behav io ra l  es t ima tes  a re19

h igh -s ided .   And  so  I  wou ldn ' t  ca l l  t he  va lue  tha t  EPA 's  us ing  a20

cen t ra l  es t ima te .   I  be l i eve  i t ' s  ac tua l l y  a  fa i r l y  h igh  va lue .21
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          DR.  ROBERTS:   I  t h ink  Dr .  F reeman  wou ld  l i ke  to  respond1

t o  tha t .   And  then  we ' l l  ge t  t o  Dr .  G insberg .2

          DR.  FREEMAN:   The  p resen ta t i on  tha t  d i scussed  tha t  was3

us ing  the  da ta  o f  Za r ta r ian  wh ich  were  fou r  ch i l d ren .   There  a re4

l a rge r  s tud ies  now tha t  have  gone  and  eva lua ted  and  to  some ex ten t5

i t  becomes  age-dependen t .   Wh i le  fo r  a  fou r -yea r -o ld ,  t he  number6

t hey  gave  i n  t e rms  o f  ac tua l  i n - the -mou th  su r face  con tac ts  may  be7

r i gh t .8

          There  i s  ano the r  behav io r  tha t  you  see  w i th  the  younger9

ch i l d ren .   And  tha t  i s  the  k id  l i cks  the  who le  hand .   The  hand  never10

goes  in  the  mou th .   Bu t  t he  l i ck ing  - -  you  don ' t  see  tha t  i n  a11

f ou r -yea r -o ld .   You  see  tha t  i n  a  two-year -o ld  and  a  one-year -o ld .12

          And  s ince  th i s  i s  supposed  to  cove r  the  who le  range ,  wha t13

I ' ve  done  in  some o f  my  more  recen t  ca l cu la t i ons  i s  I ' ve  gone  w i th14

t he  med ian  o f  t ha t  9 .5  wh ich  ac tua l l y  i s  8 .5 .   I t ' s  j us t  a  modes t15

reduc t i on ,  bu t  i t  t r i es  to  take  i n to  accoun t .   You  know,  i t ' s  no t  a16

per fec t  da ta  se t  f o r  a l l  ch i l d ren .17

          DR.  ROBERTS:   So  wou ld  you  recommend  tha t  pe rhaps  they18

need  to  take  a  more  focused  v iew on  spec i f i c  age  g roups?19

          DR.  FREEMAN:   Yes .20

          DR.  ROBERTS:   The  one  to  s i x  i s  j us t  t oo  b ig  an  age  range21
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behav io ra l l y  - -1

          DR.  FREEMAN:   Yes .2

          DR.  ROBERTS:   - -  t o  come up  w i th  exposure  assumpt ions .3

          DR.  FREEMAN:   Tha t  a l so  ho lds  fo r  t ime  on  p layg rounds .  4

Wi th  the  one-  to  th ree-year -o lds ,  t he  ch i l d  t yp i ca l l y  has  to  be5

t aken  to  the  p layg round  by  a  ca re take r .   When  you ' re  ta l k ing  abou t6

f ou r - ,  f i ve - ,  and  s i x -yea r -o lds ,  t he re  may  be  a  l eve l  o f7

i ndependence  whe the r  i t ' s  i n  a  day  ca re  p rog ram o r  the  sw ing  se ts8

i n  the  back  ya rd .   And  so  the  amoun t  o f  t ime  you ' re  ac tua l l y9

spend ing  ou t  t he re  fo r  t he  l i t t l e  k ids  i s  d r i ven  by  the  ca re takers10

needs  as  much  as  the  ch i l d ' s  needs .11

          DR.  ROBERTS:   Thank  you .   D r .  G insberg .12

          DR.  BATES:   M ichae l  Ba tes .   I 'm  a l so  l ean ing  towards  a13

probab i l i s t i c  mode .14

          DR.  ROBERTS:   I 'm  so r ry .   D r .  G insberg ,  and  then  you ' l l  be15

up  nex t .   I 'm  so r ry .16

          DR.  G INSBERG:   Aga in ,  t he  b igger  p i c tu re ,  wha t  we ' re17

t r y i ng  to  accomp l i sh  he re  w i th  t h i s  r i sk  assessment ,  EPA has  sa id18

t o  us  tha t  t hey ' re  shoo t ing  fo r  wha t  the  cen t ra l  t endency  es t ima tes ,19

a  rea l i s t i c  assessment .   And  I  assume tha t  tha t ' s  to  unders tand20

whethe r  some d i v i s ion  i n  the  reg i s t ra t i on  p rocess  o r  someth ing21
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t ha t  e f fec ts  the  reg is t ra t i on  o f  t h i s  ma te r ia l .   You  know,  i f  we  can1

deve lop  a  rea l i s t i c  se t  o f  r i sk  es t ima tes ,  then  you  can  make  a  c lea r2

j udgment  abou t  the  sa fe ty ,  t he  ongo ing  p rac t i ce .3

          Bu t  wha t  - -  I  mean  I  t h ink  as  we ' re  hear ing  f rom o ther4

presen te rs  so  fa r  i s  t ha t  any  a t tempt  a t  t ha t  i s  go ing  to  have  a  fa i r5

b i t  o f  uncer ta in ty  and  wha t  we  rea l l y  need  to  do  i s  l ook  a t  t he  fu l l6

range  o f  poss ib le  va lues .   And  wha t  we ' re  used  to  more  do ing  in7

r i sk  assessmen t  i s  deve lop ing  exposure  es t ima tes  tha t  we  t r y  to8

make  su re  don ' t  underes t ima te  wha t ' s  poss ib le .   9

          So  tha t  when  we make  - -  so  then  when  the  r i sk  managers10

make  regu la to ry  dec is ions ,  number  one ,  they  need  to  unders tand11

a l l  t he  uncer ta in t i es  and  i t  needs  to  be  t ransparen t  wha t  t hose12

assumpt ions  a re .   Bu t  tha t  they  know tha t  they ' re  be ing  a t  a  l eve l13

t ha t  w i l l  p ro tec t  pub l i c  hea l th .14

          Wha t  I ' d  fee l  more  comfo r tab le  w i th  a t  t h i s  s tage  know ing15

t ha t  we ' re  j us t  do ing  - -  and  the  who le  p rocess  and  f i e ld  da ta  and16

t ha t  an  in te r im  s tep  he re  and  the  who le  p rocess  means  you ' re  go ing17

t o  go  ou t  and  ge t  more  f i e ld  da ta .   And  the re  may  be  be t te r18

oppor tun i t i es  to  deve lop  d i s t r i bu t i ons ,  as  has  been  sa id  he re19

a l ready ,  i s  to  de f ine  pa ramete r  es t ima tes  tha t  a re  go ing  to  be20

pro tec t i ve  o f ,  say ,  you  know,  the  Sou th ,  you  know.   21
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          I f  you  need  to  deve lop  one  es t ima te  tha t ' s  go ing  to  so r t  o f  i n1

a  dec is ion - t ree  con tex t  o r ,  you  know,  a  number  o f  yea rs  o f2

exposure  tha t  we  know a re  p ro tec t i ve .   And  th rough  these  exposure3

assumpt ions ,  we  see  tha t  the  r i sks  a re  e leva ted  then  you  cou ld  - -  o r4

e leva ted  to  the  po in t  where ,  gee ,  you  know,  we  rea l l y  need  to5

re f i ned  i t  more .   Then  you  go  i n to  the  re f i ned  p robab i l i s t i c6

ana lys i s .7

          So  the re ' s  a  number  o f  t h ings  in  he re  tha t  I  wou ldn ' t  have8

p icked  numbers .   You  know,  I  can  eas i l y  env is ion  scenar ios  where9

130  days ,  even  in  Connec t i cu t ,  wou ld  no t  be  approp r ia te  when10

we ' re  ta l k ing  abou t  bo th  p layg round  and  backyard .   And  you  know,11

I  cou ld  see  seven  hours  a  day  fo r  some k ids .   I t ' s  no t  go ing  to  be12

t he  cen t ra l  es t ima te .13

          Bu t  the re  w i l l  be  ch i l d ren  tha t  cou ld  be  exposed  to  more  than14

t ha t  cen t ra l  es t ima te ,  wh ich  you  have  the  h igh  end ,  I  know.   Bu t15

t ha t  h igh  end  i s  on ly  fo r  cancer  and  - -  I 'm  so r ry  - -  t he  h igh  end  i s16

on ly  fo r  acu te ,  ra the r .   So  i t ' s  a  d i f f e ren t  assumpt ion .17

          So  the re ' s  a  number  o f  - -  I 'm  no t  go ing  to  go  th rough  my  l i s t18

o f  changes  tha t  I ' d  sugges t .   Bu t  I  cou ld  ce r ta in l y  env i s ion  h ighe r19

es t ima tes  to  do  the  sc reen ing  leve l .   You  know,  do  we  th ink  the re ' s20

someth ing  go ing  on  o r  po ten t i a l l y  needs  to  be  re f i ned  in  ce r ta in21



                                                           
                                                          
52

pa thways .1

          Regard ing  the  d i scuss ion  abou t  d i s lodgeab le  and ,  you  know,2

how much  hand- t rans fe r  and  the  emp i r i ca l ,  I  t h ink  Harvey  was3

t r y ing  to  ta l k  abou t  the  emp i r i ca l  ve rsus  the  behav io ra l .   I  had4

done  some ca lcu la t i ons ,  ac tua l l y ,  spu r red  on  by  some o f  the5

presen te rs  on  Tuesday ,  abou t  wha t  - -  how - -  i s  the  amoun t  o f  so i l6

t ha t  a  k id  cou ld  be  i nges t i ng  w i th  th i s  9 .5  even ts  pe r  hou r ,  one  o r7

t h ree  hours  a  day ,  you  know,  how much  dus t ,  d i s lodgeab le  res idue ,8

i s  ac tua l l y  be ing  inges ted .   And  we  d idn ' t  rea l l y  on  have  - -  on9

Tuesday ,  anyway ,  nobody  rea l l y  p resen ted  an  amoun t  on  the  hands ,10

you  know,  tha t  was  rea l i s t i c ,  I  f e l t ,  t o  a  su r face -coa t ing  exposure11

f rom a  deck .12

          We  were  ta l k ing  abou t  so i l  l oad ing  f rom p lay ing  i n  d i r t .   Bu t13

what  has  come to  m ind  fo r  me  i s  tha t  and ,  a l so  d i scuss ing  th i s  w i th14

Dr .  F reeman,  t he  concen t ra t i on  on  the  deck  i n  t e rms  o f15

d is lodgeab le  dus t  i s  p robab ly  on  the  o rde r  o f  . 05  m i l l i g rams  o f16

dus t  pe r  cen t ime te r  squared .   And  the re ' s  a  coup le  o f  ways  to  ge t  to17

t ha t  number .   And  I  cou ld  go  th rough  tha t  w i th  you .   I  don ' t  wan t  to18

t ake  the  t ime  now.19

          Bu t  t ha t  seems  to  be  a  good  number .   And  i f  you  assume a20

one- to -one  hand  t rans fe r  e f f i c iency ,  now we 've  go t  .05  m i l l i g rams21
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o f  d i r t  pe r  cen t ime te r  squared  o f  hand .   When  you  use  tha t  number1

and  p lug  and  chug  th rough  the  9 .5  even ts  pe r  hour ,  one  hour  a  day ,2

50  percen t  t rans fe r  e f f i c i ency ,  t he  ca l cu la t i on  fo r  dus t3

d is lodgeab le  d i r t  i nges t i on  i s  - -  oh ,  wha t  was  i t ?  - -  i s  4 .84

mi l l i g rams  fo r  t he  average  case  and  up  to  30  m i l l i g rams  o f  dus t  f o r5

t he  h igh -end  case  o f  d i s lodgeab le  dus t  i nges t ion .6

          So  I  ac tua l l y  t h ink  tha t  t hose  numbers  seem fa i r l y7

reasonab le ,  espec ia l l y  when  cons ide r ing  tha t  the  amoun t  o f  dus t8

t ha t  a  ch i l d  cou ld  i nges t  f rom be ing  i ndoors  and ,  you  know,  the9

hand  p i ck ing  up  dus t ,  we ' re  assuming  tha t  t ha t  cou ld  be  up  to  ha l f10

o f  wha t  the  ch i l d  cou ld  ge t  f rom the  who le  day  o f  exposure  and  so11

t a l k ing  on  the  o rde r  o f  50  m i l l i g rams  pe r  day  f rom indoor  dus t12

i nges t i on .   And  the  amoun t  o f  dus t i ness ,  i t  l ooks  ve ry  much  now,13

t ha t  t he  amoun t  o f  dus t i ness  on  a  deck  cou ld  be  s im i la r  t o  the14

amoun t  o f  dus t i ness  i n  an  i ndoor  house  env i ronmen t .15

          So  I  endorse ,  ac tua l l y ,  t he  cen t ra l  t endency  and  the  upward16

bound  fo r  the  hand- to -mou th ,  hand  loads  pe r  day ,  you  know,  tha t17

k ind  o f  es t ima te .18

          DR.  ROBERTS:   Thank  you .   Be fo re  we  ge t  t o  Dr .  Ba tes ' s19

comment ,  I  j us t  wan ted  to  ask  the  Agency  a  ques t i on  because  i t20

may he lp  c la r i f y  some o f  ou r  d i scuss ion .   I t  was  p rompted  by21
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someth ing  tha t  D r .  G insberg  b rough t  up .1

          And  tha t  i s  i t ' s  no t  c l ea r  t o  me.   I s  t h i s  how th i s  r i sk2

assessmen t  i s  t o  be  used?   I s  t h i s ,  i n  a  sense ,  so r t  o f  l i ke  a3

sc reen ing - leve l  assessment  even  though  i t  i nvo lves  cen t ra l  and4

h igh -end  exposures  such  tha t  pe rhaps  a  dec is ion  wou ld  be  made5

whethe r  o r  no t  th i s  s i t ua t i on  poses  a  p rob lem?  6

          And  i f  t he  answer  t o  t ha t ,  acco rd ing  to  t h i s  ana l ys i s ,  i s  yes ,7

t hen  the  Depar tmen t  wou ld  go  back  and  say  we  rea l l y  need  to  take8

a  c lose r  l ook  a t  t h i s  and  we  need  to  do  a  more  re f i ned  assessment .  9

Or  i s  th i s ,  you  know,  we ' re  go ing  to  do  th i s  once ;  we ' re  go ing  to  do10

t he  bes t  j ob  we  can ;  and  tha t ' s  i t .   And  depend ing  upon  the11

approach ,  I  t h ink  i t  p robab ly  depends  on  how concerned  we  a re12

abou t  the  conserva t i sm o r  rea l l y  how we  approach  some o f  these13

exposure  assumpt ions .   And  cou ld  I  ask  fo r  a  c la r i f i ca t i on  f rom the14

Agency  on  tha t?15

          MR.  COOK:   Bas ica l l y ,  I  spen t  20  yea rs  on  the  ag  s ide .  16

Somehow I  ended  up  on  th i s  s ide .   We d id  env i ronmen ta l  r i sk17

assessments .   Bu t ,  bas i ca l l y ,  f rom my  exper ience ,  and  th i s  seems18

t o  be  t rue  on  the  human s ide ,  you ' re  co r rec t .   To  me these  a re19

bas ica l l y  wha t  you  wou ld  ca l l  haza rd  quo t ien ts  o r  r i sk  quo t ien ts ,20

and  we  k ind  o f  l oose ly  ca l l  t hem r i sk  assessmen ts .   21
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          They ' re  qu ick  and  d i r t y .   Fo r  a  regu la to ry  agency ,  they ' re1

grea t  when  they  show no  r i sk .   They  work  wonder fu l l y  then .2

          The  p rob lem i s  when  you  ge t  tox i c  ma te r ia l s  l i ke  a rsen ic ,3

l ow  leve ls ,  va r iab le  da ta ,  t hey  don ' t  work  ve ry  we l l .   So  I  t h ink  the4

Agency  i s  mov ing  in to  a  t i e r i ng ,  l i ke  Dr .  G insberg  sa id ,  where  the5

f i r s t  t i e r  m igh t  be  the  sc reen .   And  then  you 'd  move  in to  a6

probab i l i s t i c  because  I  know they ' ve  done  tha t  on  the7

env i ronmen ta l  s ide .   I ' ve  bu i l t  two  o r  t h ree  i n  tha t .8

          DR.  ROBERTS:   Okay .   And  wha t  we ' re  see ing  now wou ld9

be ,  i n  essence ,  t he  sc reen ing  l eve l  assessment ;  i s  t ha t  co r rec t?   Dr .10

Edwards ,  I  t h ink ,  wan ts  to  c la r i f y .11

          DR.  EDWARDS:   We l l ,  I  t h ink  i n  Ques t ion  7  you ' re  say ing12

probab ly ,  and  we  may  have  no t  commun ica ted  th i s  as  we l l  as  we13

migh t  have .   Bu t  tha t  wou ld  be  more  o f  a  sc reen ing  leve l14

assessmen t .   When  we  move  in to  Ques t ion  8 ,  t ha t ' s  p robab ly  more15

o f  t r y i ng  to  ge t  a  rea l i s t i c  assessmen t .16

          And  wha t  we  i n tend  to  p roduce  when  we do  a  r i sk  assessmen t17

i s  t he  mos t  rea l i s t i c  one  we  can .   And  I  t h ink  wha t  m igh t  end  up18

happen ing  i s  i f ,  i n  f ac t ,  you  found  no  p rob lems  w i th  the  sc reen ing19

l eve l ,  you  wou ldn ' t  need  to  expend  the  ex t ra  resources  and  do  a20

probab i l i s t i c ,  wh ich  i s  much  more  soph is t i ca ted .21
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          Bu t  we  wou ld  l i ke  comment  f rom the  Pane l  on  i f  we  d id  move1

t o  p robab i l i s t i c ,  wha t  wou ld  make  the  mos t  sense  to  do ;  and ,  a l so ,2

whether  i t  even  makes  sense  to  do  a  de te rm in i s t i c  as  a  sc reen ing3

l eve l .   Does  tha t  he lp?4

          DR.  ROBERTS:   No ,  i t  he lps  a  l o t  because  I  t h i nk  i t ' s5

impor tan t  fo r  the  con tex t  o f  l ook ing  a t  t hese  va lues .   I n  a6

sc reen ing  leve l  assessment ,  o f  cou rse ,  you  wan t  to  be  su re  and7

cap tu re  the  h igh  end  because  you  don ' t  wan t  to  dec ide  the re ' s  no t  a8

prob lem i f  t he re  i s .9

          No .   Th i s  he lps  enormous ly ,  I  t h ink ,  f o r  t he  Pane l  t o  so r t  o f10

pu t  i n to  con tex t  t he  i ssue  o f  a  de te rm in i s t i c  ana l ys i s  ve rsus  a11

probab i l i s t i c  ana l ys i s  and  how they  wou ld  be  used  in  the12

dec is ion -mak ing  p rocess .13

          DR.  WARGO:   May  I  respond  to  tha t?14

          DR.  ROBERTS:   D r .  Wargo  w i l l  r espond  to  tha t  po in t  ve ry15

qu ick l y .   We need  to  ge t  back  to  Dr .  Ba tes  and  Dr .  Smi th .16

          DR.  WARGO:   I  t h ink  tha t  t he  de te rm in i s t i c  app roach  can17

g ive  you  fa l se  comfo r t  under  ce r ta in  c i r cums tances ,  espec ia l l y  i f18

you  have  heav i l y  skewed  d i s t r i bu t i ons  o f  behav io r  o f19

con tamina t ion .   And  tha t  i s  o f ten  the  case .20

          And  by  th i s ,  I  mean ,  i f  you  have  many  ze ros  in  you r  da ta  se t21
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and  you  have  a  coup le  o f  h igh -end  va lues ,  say ,  9  pe rcen t  o f  you r1

va lues  in  you r  da ta  se t  a re  ve ry  h igh  end ,  then  even  your  90 th2

percen t i l e  va lue  i s  go ing  to  be  ze ro .   So  in  do ing  your  rough-cu t3

de te rm in i s t i c  app roach ,  t he  med ian ,  t he  90 th  percen t i l e ,  w i l l4

re tu rn  a  ze ro  va lue .   And  you  may  wa lk  away  say ing  the re ' s  no5

prob lem,  when  the  rea l i t y  i s  you ' ve  go t  9  pe rcen t  o f  t he  popu la t i on6

t ha t  cou ld  be  heav i l y  exposed .   Tha t  was  one  po in t .7

          The  second  po in t  i s  t ha t  on  the  mode l i ng  i ssue ,  i t ' s  easy  to8

do  now.   And  the  Agency  has  a l ready  made  g rea t  p rog ress  in  the9

pes t i c ide  d i v i s ion  in  the  food  sa fe ty  a rea  under  FQPA.   And  tha t10

l og i c ,  t ha t  app roach  to  mode l i ng ,  i s  d i rec t l y  t rans fe rab le  to  th i s11

scenar io .   And  you 've  go t  peop le  tha t  unders tand  i t  and  you  can12

move  fo rward  qu ick l y .13

          I n  response  to  you r  ques t i on ,  S teve ,  I  l i ke  to  th ink  o f  t h i s  as14

he lp ing  them to  f rame ou t  a  mode l  t ha t  w i l l  r ea l l y  be  k ind  o f  a15

l i v i ng  mode l  t ha t  w i l l  change  over  t ime  as  they  ge t  t ha t  g rea te r16

unders tand ing  abou t  the  va r ious  fac to rs  o r  pa ramete rs  tha t  they ' re17

pu t t i ng  i n to  i t  as  they  have  c lea re r  unders tand ing  o f  wha t  those18

d is t r i bu t i ons  a re .19

          DR.  ROBERTS:   Thank  you .   D r .  Ba tes  has  wa i ted  pa t i en t l y .  20

Le t ' s  l e t  h im  make  h i s  comments ,  t hen  Dr .  Smi th  and  Dr .  C lewe l l .21
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          DR.  BATES:   We l l ,  l i ke  many  co l l eagues  he re ,  I  suppor t  t he1

use  o f  p robab i l i s t i c  assessmen ts  even  i f  de te rm in i s t i c  assessmen ts2

are  a l so  used  as  sc reen ing  method .3

          I  have  some concerns  abou t  the  es t ima tes  fo r  o ra l  i nges t ion4

o f  res idues  as  I  men t ioned  yes te rday  in  response  to  one  o f  t he5

presen te rs .   I  be l i eve  the re ' s  a  need  fo r  an  add i t i ona l  fac to r  i n6

t he re  wh ich  i s  so r t  o f  a  re load ing  fac to r  because  the re  i s  an7

assumpt ion  bu i l t  i n  t he re  tha t  be tween  every  even t  t he re ' s  a8

re load ing  o f  t he  hand  so  tha t  t he  50  pe rcen t  can  be  removed  each9

t ime .10

          So  I  sugges t  tha t  tha t  wou ldn ' t  a lways  happen  be tween11

hand- to -mou th  even ts  and  tha t  an  add i t i ona l  f ac to r  needs  to  be12

i nco rpo ra ted  and  whe ther  i t ' s  a  de te rm in i s t i c  o f  a  p robab i l i s t i c13

mode l .14

          DR.  ROBERTS:   I  t h ink  Dr .  F reeman  wan ts  to  respond  to15

t ha t .16

          DR.  FREEMAN:   I  t h ink  tha t ' s  a  ve ry  i n te res t i ng  po in t .   Fo r17

t hose  o f  you  who  a ren ' t  aware  o f  some o f  th i s  behav io ra l  da ta ,18

what  we  do  when  we ' re  quan t i f y ing  k id ' s  behav io rs ,  wh ich  we  do19

wi th  a  compute r  p rog ram tha t  a l l ows  us  to  l ook  a t  f requency  and20

dura t ion  o f  con tac ts .21
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          The  average  du ra t i on  o f  a  con tac t  a  ch i l d  has  w i th  a  su r face1

i s  abou t  fou r  seconds .   The  ch i l d  has  hundreds  o f  t hese  con tac ts2

be fo re  a  mou th ing  even t  occu rs .   Char les  Rhodes ' s  l abo ra to ry3

s tud ies  sugges t  t ha t  a  hand  bas i ca l l y  maxes  ou t  i n  te rms  o f  l oad ing4

somewhere  be tween  fou r  and  ten  con tac ts .   So  tha t  i f  t he  ch i l d  was5

mouth ing  ou tdoors ,  wh ich  I  have  a  concern  abou t  because  mos t6

ch i l d ren  o the r  than  bab ies  don ' t  do  tha t ,  t ha t  i t ' s  a lways  i n  the7

s ta te  o f  rep len i shmen t  a t  t he  t ime  the  f i ngers  go  i n to  the  mou th8

because  they ' re  cons tan t l y  touch ing  th ings .   And  a f te r  abou t  fou r9

or  f i ve  touches ,  you  know,  you ' ve  go t  you r  max imum load ing  tha t10

you  can  have .11

          The  Rhodes ' s  work  was  ac tua l l y  done  no t  w i th  so i l s  bu t  was12

done  w i th  dus t  pa r t i c l es .   So  wha t  happens  ou tdoors  may  be13

s l i gh t l y  d i f f e ren t .14

          DR.  ROBERTS:   D r .  Smi th .15

          DR.  SMITH:   Andy  Smi th .   S ta te  o f  Ma ine .16

          I  guess ,  l e t  me  s ta r t  f i r s t ,  by  g i ven  your  response  o f  t h i s  so r t17

o f  t i e red  approach  w i th  sc reen ing  and  poss ib l y  be ing  re f i ned  to  a18

probab i l i s t i c ,  I  wou ld  fee l  much  eas ie r  respond ing  i f  Ques t ion  719

sa id  someth ing  more  l i ke  p rov ide  us  you r  i npu t  on  the  se lec t i on  o f20

t hese  spec i f i c  va lues  fo r  use  i n  a  sc reen ing  l eve l  ana l ys i s .21
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          Bu t  t ha t ' s  no t  wha t  the  ques t i on  says .   Wha t  the  ques t i on1

asks  us  i s  do  we  th ink  tha t  the  cen t ra l  t endency  va lues  in  the2

h igh -end  va lues  p roduce  es t ima tes  i n  t he  m idd le  and  h igh -end3

range .   And  I  ag ree  s t rong  w i th  the  s ta t i s t i c ians  and  o the rs  on  th i s4

pane l  tha t  we  have  no  idea .   5

          I  mean ,  i f  you  don ' t  do  i t  i n  a  s tochas t i c  way  and  t r y  to  make6

some so r t  o f  app rox ima t ion ,  we  don ' t  know wha t  we ' re  end ing  up7

wi th .   We don ' t  know wha t  we ' re  end ing  up  w i th  because  o f8

d i f fe ren t  poss ib le  shapes  o f  t he  d i s t r i bu t i ons  because  o f  t he9

cor re la t i on  s t ruc tu re  be tween  them.   And  I 'm  ve ry  concerned  abou t10

t he  co r re la t i on  s t ruc tu re  be tween  age  and  hand- to -mou th  behav io r11

as  we l l  as  a  number  o f  o the r  fac to rs .12

          So  I  wou ld  fee l  comfo r tab le  ge t t i ng  i n to  a  d ia logue  abou t13

what  va lues  ough t  we  to  use  and  no t  use  in  a  sc reen ing  approach  i f14

I  t hough t  tha t  was  rea l l y  wha t  you  were  ask ing  us .   Bu t  I 'm  hav ing15

t r oub le  respond ing  because  the  ques t i on  as  i t  i s  i s  one  I  don ' t  know16

how to  answer  i n  a  de te rm in i s t i c  way .17

          DR.  ROBERTS:   We l l ,  I  can  f i x  t ha t .   Bas i ca l l y ,  ou r18

response  cou ld  be  tha t ,  f o r  examp le ,  the  Pane l  wou ld  recommend19

us ing  a  de te rm in i s t i c  ana lys i s  on ly  fo r  sc reen ing  pu rposes .   And20

f o r  t ha t  pu rpose ,  you  know,  th i s  i s  wha t  we  th ink  the  i npu ts  shou ld21
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be .  1

          DR.  SMITH:   Uh-huh .   And  I  t h ink  under  tha t  scenar io ,  my2

response ,  I  t h ink ,  wou ld  be  the re  a re  ce r ta in l y  some paramete rs3

t ha t  I  have  ques t ions  abou t .   Bu t  the  way  I  wou ld  p re fe r  to  see4

t hem approach  th i s  i s ,  ra the r  t han  say  l e t ' s  mod i f y  one  a  l i t t l e  t h i s5

way  o r  tha t  way ,  maybe  ins tead  o f  j us t  do ing  the  de te rm in i s t i c6

ana lys i s  as  one  o r  two  scenar ios ,  maybe  make  i t  t h ree  o r  fou r  to  t r y7

t o  ge t  some so r t  o f  sense  to  wha t  a re  the  b ig  d r i v ing  fac to rs  and8

j us t  how va r i ab le  t hey  a re .9

          So  fo r  examp le ,  you  can  imag ine  under  the  du ra t i on  ra the r10

t han  i t  j us t  be ing  130  days ,  you  m igh t  have  seve ra l  scenar ios .  One11

has  been  desc r ibed  to  re f l ec t  warmer  c l ima tes  and  o thers .12

          One  pa r t i cu la r  one  tha t  I ' d  l i ke  to  you  th ink  abou t  i s  i n  te rms13

o f  t he  s i x -year  scenar io .   The  s i x -year  scenar io  seems ve ry14

p laus ib le  fo r  me  a l though  w i th  a  cavea t  abou t  the  in te rac t i on15

be tween  age  and  hand- to -mou th  ac t i v i t y .   I f  we  th ink  o f  ou r  own16

anecdo ta l  exper ience ,  and  I  have  two .   I  have  a  th ree - f i nger  sucker17

and  a  thumb sucker  a t  home.18

          And  I  have  p i c tu res  o f  t hem on  my  p ressu re - t rea ted  deck  i f19

you 'd  l i ke  tha t ,  t oo .   Bu t  t ha t  rea l l y  s ta r t s  to  rea l l y  t ra i l  o f f  a t  s i x20

years  o f  age .   So  fo r  t ha t  scenar io ,  I 'm  comp le te l y  comfo r tab le21
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wi th  s i x  yea rs .1

          Bu t  i f  I  s ta r t  t h ink ing  abou t  de rma l  con tac t  and  I  wa tch2

peop le  on  p layscapes ,  we l l ,  t ha t  goes  a  l o t  l onger .   A  l o t  o f  schoo ls3

have  p layscapes .   When  you  ge t  i n to  Ma ine  and  ru ra l  t owns ,  the re4

i sn ' t  a  commun i t y  p layg round ;  the re ' s  a  schoo l  p layg round .   And5

t ha t ' s  used  ex tens ive l y  r i gh t  up  th rough  the  en t i re  e lemen ta ry6

per iod ,  l ess  so  as  they  ge t  o lde r  and  they ' re  more  i n to  spo r t s .   Bu t7

cer ta in l y  th rough  tha t  pe r iod .8

          So  I  wou ld  encourage  you  as  you ' re  l ook ing  a t  t hese9

va r iab les  to  be  th ink ing  o f ,  ra the r  than  t r y ing  to  focus  on  one ,10

perhaps  focus  on  severa l  d i f f e ren t  scenar ios  a t  t h i s  ea r l y  sc reen ing11

s tage .12

          DR.  ROBERTS:   Thank  you .   I  t h ink  Dr .  Vu  i s  go ing  to13

co r rec t  someth ing  I  j us t  sa id .14

          DR.  VU:   No ,  no t  a t  a l l .   Ac tua l l y ,  t he  Agency  i s  ce r ta in l y15

recep t i ve  to  rev i se  Ques t i on  7  to  re f l ec t  wha t  Dr .  Edward  i s  rea l l y16

ask ing  the  Pane l  i s ,  t ha t  i f  t he  Agency  were  to  do  a  de te rm in i s t i c17

approach  to  do  a  sc reen ing  leve l ,  wha t  va lue  based  on  the18

recommended  va lue ,  as  Dr .  Av iado  exp la ined  ea r l i e r  i n  the19

document ,  wha t  pa ramete rs  shou ld  we  use  and  wh ich  one  you20

wou ld  no t  recommend .   And  then ,  o f  cou rse ,  recogn ize  you  a l l21
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recommend ing  the  p robab i l i s t i c  app roach ,  wh ich  w i l l  be  Ques t ion1

8 .2

          DR.  ROBERTS:   Okay .   Thank  you .   Okay .   W i th  tha t3

c la r i f i ca t i on  o r  t ha t  unders tand ing ,  wou ld  i t  be  fa i r  t o  say  - -  l e t  me4

t h row i t  ou t  as  a  p roposa l  - -  t ha t  the  Pane l  wou ld  recommend  us ing5

a  de te rm in i s t i c  assessment  on ly  fo r  sc reen ing  pu rposes?   No .   D r .6

Clewe l l .7

          DR.  CLEWELL:   I  sha re  the  skep t i c i sm o f  Dr .  Wargo8

regard ing  the  va lue  o f  a  de te rm in i s t i c  eva lua t ion  fo r  a  sc reen ing .   I9

don ' t  see  why  a  sc reen ing  i s  needed  in  th i s  case .   Sc reen ing  i s10

use fu l  when  you  have  s i tes  and  you ' re  t r y ing  to  f i gu re  ou t  where ' s11

t he  p rob lem and  where  do  I  f ocus  my  a t ten t ion .   12

          The  a t ten t ion  i s  focused .   Peop le  wan t  to  know.   And  they13

don ' t  rea l l y  need  to  hear  a  bad  answer  tha t  was  done  fo r  a14

sc reen ing  leve l  and  then  t r y  to  conv ince  them,  we l l ,  now we 've15

done  i t  be t te r  and  th i s  i s  rea l l y  the  answer .   Wha t  they  need  to16

hear ,  t he  f i r s t  number  they  need  to  hear ,  i s  the  one  tha t  you17

ac tua l l y  be l i eve  m igh t  have  some va l i d i t y .18

          So  I  saw the  d i f f i cu l t y  w i th  the  p robab i l i s t i c  r i sk  assessmen t19

i s  mos t l y  a  k ind  o f  t echno logy  gap ,  tha t  the re  a re  peop le  who  have20

never  done  one ,  don ' t  know tha t  they  t rus t  compu te rs  to  take  away21
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t he i r  j udgemen t .   They  see  you  pu t  a l l  t hese  d i s t r i bu t i ons  i n  and1

ou t  comes  a  d i s t r i bu t i on .   And  they  say ,  I  j us t  don ' t  f ee l  l i ke  I2

rea l l y . . .3

          So  i f  you  can  use  the  de te rm in i s t i c  r i sk  assessment4

mul t i p le -va lued ,  mu l t i p le  runs  o f  a  de te rm in i s t i c  t o  he lp  i n fo rm5

peop le  to  unders tand  the  resu l t s  o f  t he  p robab i l i s t i c  r i sk6

assessmen t  and  pu t  i t  i n  pe rspec t i ve ,  I  be l i eve  i t ' s  va luab le  fo r7

t ha t .   I 'm  ve ry  much  aga ins t  do ing  any  so r t  o f  a  rough  sc reen ing8

f o r  someth ing  tha t  i s  c l ea r l y  a  s ign i f i can t  soc ie ta l  impac t  and9

shou ld  be  done  r i gh t  t he  f i r s t  t ime .10

          DR.  ROBERTS:   Okay .   Good  po in ts .   D r .  Kosne t t .11

          DR.  KOSNETT:   I  had  a  ques t ion  abou t  two  o f  t hese12

paramete rs ,  and  pe rhaps  peop le  f rom the  EPA can  he lp  c la r i f y  i t .  13

One i s  the  i ssue  o f  yea rs  and  then  l i f e t ime  exposure ,  6  yea rs  ou t  o f14

a  75  l i f e t ime .15

          Am I  co r rec t  i n  tha t  you ' re  i n te res ted  in  tha t  du ra t i on  o r16

t hose  pa ramete rs  i n  pa r t i cu la r  fo r  ca l cu la t i ng  cancer  r i sks?17

          VOICE:   I f  I  m igh t  c l a r i f y .   Yes ,  t ha t  goes  i n to  t he  LADD18

equa t i ons  fo r  t he  cancer  r i sk .19

          DR.  KOSNETT:   There ' s  j us t  an  in te res t i ng  - -  and  I  don ' t20

have  a  de f in i t i ve  answer  fo r  you .   Bu t  I  wan t  to  j us t  d raw21
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someth ing  to  you r  a t ten t i on  w i th  respec t  t o  some emerg ing1

i n fo rmat ion  regard ing  a rsen ic  and  cancer  r i sks .   And  tha t  i s2

t rad i t i ona l l y  mos t  cancer  r i sks  have  been  based  on  your  ave rage3

exposure  ove r  a  l i f e t ime  because  they ' ve  been  de r i ved  f rom the4

exper ience  o f  re fe rence  se ts ,  e i t he r  an ima l  s tud ies  o r  somet imes5

env i ronmenta l  s tud ies ,  where  the  exposure  has  occu r red  ove r  a6

l i f e t ime .   So  then  the  exposure  o f  t he  peop le  i n  ques t ion  wou ld  be7

averaged  over  a  l i f e t ime .8

          You  have  a  i n te res t i ng  s i t ua t i on  w i th  a rsen i c  recen t l y ,9

re la t i ve l y  recen t l y ,  i n  Ch i l e  i n  wh ich  case  the re  rea l l y  i s  a  peak10

per iod  o f  exposure  tha t  occu r red  in  the  popu la t i on  the re  be tween11

1958  and  1970  tha t  was  much  h igher  than  du r ing  o the r  pe r iods  o f12

t imes  because  tha t ' s  when  an  e leva ted  source  o f  wa te r  was13

de l i ve red  to  Nor the rn  Ch i l e ,  no t  t he  en t i re  a rea  bu t  t he14

Antabecos ta  (ph )  a rea  i n  pa r t i cu la r .15

          DR.  ROBERTS:   Dr .  Kosne t t .   I  ha te  to  i n te r rup t .   I s  t h i s16

go ing  to  l ead  - -17

          DR.  KOSNETT:   Yeah ,  I 'm  ge t t i ng  to  th i s  po in t .   And18

essen t ia l l y  the  r i sks  tha t  were  observed  du r ing  tha t  12 -year  peak19

are  re la t i ve l y  congruen t  w i th  the  r i sk  i n  Ta iwan  wh ich  a re  based20

on  l i f e t ime  exposures .21
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          The  po in t  be ing  i s  t ha t  i t ' s  no t  a l t oge ther  c lea r  t ha t  fo r  t he1

arsen i c  r i sk  s lopes  tha t  t hey  necessar i l y  have  to  be  averaged  over  a2

l i f e t ime .   I  don ' t  know the  answer  to  tha t .   I  t h ink  tha t ' s  impor tan t3

t o  bear  i n  m ind .   And  maybe  in  the  fu tu re  we ' l l  l ea rn  add i t i ona l4

i n fo rmat ion .   Maybe  my  co l l eagues ,  maybe  Dr .  Ba tes  o r  C laud ia5

Hopenhayn-R ich ,  wan ted  to  comment  on  tha t  as  we l l .   Bu t  I 'm  no t6

mak ing  a  de f i n i t i ve  j udgemen t  on  i t ;  I 'm  jus t  po in t i ng  tha t  ou t .7

          DR.  ROBERTS:   Ac tua l l y ,  I ' l l  comment .   I ' l l  concu r  w i th8

your  comment .   I  t h ink  the re  a re  some da ta  and  some ana lyses  ou t9

t he re  tha t  suppor t  f o r  o the r  ca rc inogens  some d i f f i cu l t i es  o r10

uncer ta in t i es  assoc ia ted  w i th  us ing  l i f e t ime  ave rage  da i l y  dos ing .  11

And I  can  p rov ide  those  to  the  Agency .   And  I  t h ink  we  shou ld .  12

Al though ,  aga in ,  i t ' s  no t  i n  the  con tex t  o f  any  o f  t hese  ques t i ons .  13

And  I  t h ink  i t ' s  p robab ly  wor th  b r i ng ing  up .   D r .  G insberg .14

          DR.  G INSBERG:   Bu t  I  t h ink  i t  i s  d i rec t l y  i n  t he  con tex t  o f15

t he  ques t ion  because  the i r  exposure  scenar io  and  r i sk  ca l cu la t i on16

i s  6  d i v ided  by  75 .   So  i f  t he re ' s  any th ing  unusua l  go ing  on  i n17

t hose  f i r s t  s i x  yea rs  o f  l i f e ,  f o r  examp le ,  a  l o t  o f  exposure  to18

d is lodgeab le  res idues  o r  some o the r  fac to r ,  i t  i s  go ing  to  be19

d i l u ted  ou t  by  ten fo ld  i n  te rms  o f  exposure  dose .   20

          And  i f  t hose  s i x  yea rs  a re  a  un i t  o f  r i sk ,  a  suscep t ib le  pe r iod ,21
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i f  t hose  s i x  yea rs  can  be  seen  as  impor tan t  o f  an  exposure  as  a1

l i f e t ime  o f  exposure  la te r  wh ich  i s  the  case ,  now the  Agency  has2

recogn ized  w i th  v iny l  ch lo r ide  in  te rms  o f  the  IR IS  document3

which  sugges ts  tha t  sho r t - te rm exposures  ea r l y  i n  l i f e  can  be  as4

impor tan t  as  a  l i f e t ime  o f  exposure  bu t  s ta r t i ng  i n  a  sexua l l y5

matu re  an ima l .6

          And ,  you  know,  we  have  a t  l eas t  one  p receden t  fo r  tha t .   And7

a lso  cases  cou ld  be  made  fo r  tamox i fen  and  DES on  ho rmona l8

chemica ls  and  a l so  cases  l i ke  tha t ,  no t  j us t  f o r  geneocarc inogens .  9

But  a l so  the re ' s  d ie ld r i n  i n  DDT da ta  tha t  sugges t  ea r l y  l i f e10

exposure  can  be  as  impor tan t  by  i t se l f  as  l i f e t ime  exposure11

s ta r t i ng  as  an  immatu re  an ima l .12

          So  the  6 -  to  75 -year  equa t ion  the re ,  i f  you  do  use  i t ,  I  t h ink13

you  have  to  recogn ize  the re  i s  uncer ta in ty  and  poss ib le14

underes t ima t ions  o f  l i f e t ime  cancer  r i sk .15

          DR.  ROBERTS:   Okay .   We ' l l  ra i se  tha t  i ssue ,  and  I  t h i nk  we16

can  p robab ly  p rov ide  some papers  to  the  Agency  to  suppor t  t ha t .17

          DR.  CLEWELL:   Can  I  c la r i f y  someth ing  on  the  v iny l18

ch lo r ide?   They  d idn ' t  do  an  ad jus tmen t  by  a  fac to r  o f  10 .   They19

ac tua l l y  j us t  doub led  the  adu l t  va lue .   The  inves t i ga t i on  o f  v iny l20

ch lo r ides  sugges ts  tha t  t ha t ' s  app rop r ia te .   I  t h ink  tha t  i t ' s  i n21
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ch i l dhood  more  impor tan t  you  shou ldn ' t  d i v ide .   You  jus t  may1

need  to  be  cons ide r  th i s  i n  add i t i on  to  tha t .   I  s t i l l  suppor t  l i f e t ime2

average  da i l y  dose  enhanced  i n  t he  ch i l d .3

          DR.  ROBERTS:   And  I  t h ink  we  can  po in t  ou t  some4

quan t i t a t i ve  ana l yses  assoc ia ted  w i th  tha t  uncer ta in t y .   Le t  me - -5

Okay .   Yes .   Go  ahead .6

          DR.  KOSNETT:   I  have  a  second  po in t .   And  th i s  i s  a7

ques t ion  i ssue .8

          I  no t i ce  you  have  o ra l  i nges t ion  o f  so i l  res idues  and  you9

have  100  m i l l i g rams  pe r  day  fo r  the  cen t ra l  t endency  and  40010

mi l l i g rams  pe r  day  fo r  the  h igh  end .   I  don ' t  see  a  fac to r  fo r  the11

f r ac t i on  o f  t ha t  so i l  i n take  wh ich  wou ld  be  a t t r i bu ted  to ,  f o r12

i ns tance ,  the  p layg round  s i te .   13

          Was  tha t  someth ing  tha t  was  a l so  go ing  to  be  fac to red  i n to14

i t ,  o r  were  you  go ing  to  do  these  ana lyses  cons ide r ing  how much  o f15

t ha t  100  m i l l i g rams  a  day  i s  go ing  to  be  a t t r i bu ted  to  the  s i t e  i f  t he16

exposure  t ime  i s  one  hour  pe r  day  o r  someth ing  o f  t ha t  na tu re?17

          VOICE:   I  can  s ta r t  ou t  f i r s t .   T ru l y  i t  i s  an  ou tdoor  scenar io .  18

The  100  and  the  400  do  no t  i nc lude  any  so r t  o f  dus t  f rom the19

i n te r i o r ,  i ns ide  the  home.   Tha t  i s  spec i f i ca l l y  recommended20

va lues  fo r  ou tdoor  se t t i ngs  fo r  t o ta l  so i l  i nges t i on  ove r  the  day .   I f21
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t ha t  answers  o r  beg ins  to  answer .1

          DR.  KOSNETT:   Maybe  I 'm  s t i l l  no t  f o l l ow ing  i t .   I f2

somebody  - -  you ' re  assuming  tha t  the  pe rson 's  to ta l  exposure  i s3

100  m i l l i g rams  a  day .   Bu t  how much  o f  t ha t  a re  you  go ing  to4

ass ign  to  a  spec i f i c  s i t e  when  you ' re  do ing  a  r i sk  assessment  i f  t he5

assumpt ion  i s  t ha t  t hey  spend  on ly  an  hour  a t  t ha t  s i t e  a  day?6

          I  j us t  d idn ' t  see  tha t  k ind  o f  pa ramete r  i n  he re ,  and  I  j us t  had7

a  ques t i on  abou t  tha t .8

          DR.  DANG:   W ins ton  Dang ,  fo r  t he  An t im ic rob ia l  D iv i s ion .9

          Th i s  hundred  m i l l i g rams  we  c i t ed  f rom 1989  Ca lab rese  s tudy10

f rom 400  ch i l d ren .   And  we  adop ted  the  mean  va lue  f rom th i s  and11

recommended  by  in  exposure  fo r  the  hand .   So  in  o the r  words ,12

t ha t ' s  100  m i l l i g ram tha t  do  no t  have  d i s t i nc t i on  be tween  the13

p layg round  and  a l so  where  the  o the r  so i l  con tamina to r  i s  f rom,14

dus t  o r  f rom o the r  a rea .15

          DR.  KOSNETT:   Yeah .   So  do  a  r i sk  assessmen t  a t  a16

p layg round .   And  you ' re  go ing  to  say ,  we l l ,  t he  ch i l d  i s  t ak ing  i n17

100  m i l l i g rams  a  day  ou tdoors  fo r  t he  t ime  he ' s  ou tdoors .   How18

much  a re  you  go ing  to  ass ign  o f  100  m i l l i g rams  to  the  p layg round?19

          DR.  DANG:   Tha t ' s  - -20

          DR.  CLEWELL:   A l l  o f  i t .21
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          DR.  KOSNETT:   A l l  o f  i t .   And  you  m igh t  wan t  to  cons ide r1

whether  tha t ' s  rea l i s t i c .2

          DR.  DANG:   Yeah ,  tha t ' s  l i ke  a  - -  we  jus t  men t ioned  we3

assume i s  100  pe rcen t  bu t ,  o f  cou rse ,  have  some uncer ta in ty4

ana lys i s  may  have  to  i nco rpora te  the re .5

          DR.  ROBERTS:   D r .  K i sse l  ra i sed  h i s  hand .   Be fo re  I  ge t  t o6

h im,  l e t  me ,  i n  an  e f fo r t  t o  t r y  and  move  th ings  fo rward .   I  have  no t7

so  fa r ,  i n  any  o f  t he  comments ,  heard  any  en thus iasm,  f rank ly ,  f o r8

do ing  a  de te rm in i s t i c  ana l ys i s .9

          Le t  me  fo l l ow  up ,  t hen ,  on  Dr .  C lewe l l ' s  sugges t ion  and10

t h row i t  ou t  on  the  tab le .   Wou ld  you ,  Pane l ,  recommend  tha t  t he11

Agency  shou ld  no t  conduc t  a  de te rm in i s t i c  sc reen ing  leve l12

assessmen t ;  t hey  shou ld  go  to  a  p robab i l i s t i c  assessmen t?13

          DR.  KOSNETT:   I  don ' t  know.   I  don ' t  know.14

          DR.  ROBERTS:   I s  t he re  ag reemen t  on  tha t?15

          DR.  CLEWELL:   I  wou ld  ag ree  w i th  tha t .16

          DR.  ROBERTS:   Dr .  So lo -Gabr ie le .17

          DR.  SOLO-GABRIELE:   I  s t i l l  t ha t  t he re ' s  a  bene f i t  t o18

runn ing  a  s imp le  mode l  and  ge t t i ng  some da ta  p r io r  t o  runn ing  the19

more  e labo ra te  p robab i l i s t i c  mode l .20

          DR.  ROBERTS:   Okay .   Cer ta in l y ,  you  cou ld  use21
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de te rm in i s t i c  ca l cu la t i ons  i n  t he  p rocess  o f  cons t ruc t i ng  a1

probab i l i s t i c  ana lys i s .   Bu t  I  t h ink  wha t  we ' re  so r t  o f  t a l k ing  abou t2

i s  do ing  an  ana lys i s ,  d raw ing  some conc lus ions ,  wha teve r  they  a re ,3

and  dec id ing  whe the r  o r  no t  to  move  on to  ano the r  t i e r .   4

          And  I  guess  wha t  I 'm  ask ing  the  Pane l ,  s ince  I  haven ' t  hea rd5

a  lo t  o f  suppor t  among  the  Pane l  fo r  a  sc reen ing  leve l6

de te rm in i s t i c  ana lys i s  as  a  p roduc t  f rom wh ich  a  dec is ion  wou ld  be7

made.   Wou ld  the  Pane l  t h ink  tha t  t he  f i r s t  sho t  ou t  o f  t he  b lock8

shou ld  be  a  p robab i l i s t i c  assessment  i n  wh ich  case  we  move  to9

Ques t ion  8?   Or  i s  t he re  va lue ,  o r  i s  t h i s  someth ing  wh ich  we  don ' t10

have  consensus?   Dr .  Heer inga .11

          DR.  HEERINGA:   I  t h ink  the  consensus  tha t  I  hea rd  i s  tha t ,12

wh i le  de te rm in i s t i c  ana lys i s  does  no t  have  so r t  o f  l ong - te rm13

u l t ima te  u t i l i t y  f o r  t he  EPA,  tha t  some in i t i a l  c rack  a t  i t  j us t  t o  ge t14

a  fee l  i s  ce r ta in l y  war ran ted .   I  mean  we ' re  a lways  w i l l i ng  to  l ook15

a t  numbers  and  judge  the i r  u t i l i t y .16

          I  t h ink  the  o the r  sugges t ion  wh ich  Dr .  G insberg  ra i sed  i s  to17

- -  you  know,  the re  a re  s i x  pa ramete rs  i n  th i s  mode l .   You  have  a18

cen t ra l  t endency  va lue  and  an  ex t reme.   So  you 've  go t  so r t  o f  two19

t o  t he  s i x th  poss ib le  mode ls  tha t  cou ld  be  f i t t ed  fo r  a l l  poss ib le20

comb ina t ion  o f  t hese  pa ramete rs ,  and  you  cou ld  do  tha t  i n  an21
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Exce l l  sp readshee t  i n  p robab ly  abou t  th ree  o r  fou r  hours .1

          So  I  wou ld  recommend  go  ahead  and  do  tha t ,  and  then2

essen t ia l l y  you ' ve  spanned  the  range  o f  t he  64  mode ls  fo r  you r3

de te rm in i s t i c  pa ramete rs  to  l ook  a t  eve ry  poss ib le  comb ina t ion4

t ha t  you  po ten t i a l l y  cou ld  have .   And  tha t  g i ves  you  some sense .  5

And I  t h ink  f rom the re  you  launch  to ,  I  suspec t ,  wha t  i s  apparen t l y6

a  more  th rea ten ing  exerc i se  o r  a t  l eas t  a  more  l abor - i n tens i ve7

exerc i se  o f  deve lop ing  a  p roper  p robab i l i s t i c  app roach .8

          Bu t  I  t h ink  tha t  wou ld  g i ve  you  a  genera l  sense  o f  wha t  the9

de te rm in i s t i c  mode ls  and  so r t  o f  exhaus t  t he  poss ib i l i t i es  un less10

we d iscuss  d i f f e ren t  cen t ra l  t endency  and  d i f f e ren t  ex t reme11

va lues .   Bu t  even  i f  we  come up  w i th  those ,  you  s t i l l  have  two12

po in ts  to  l ook  a t .   And  I  t h ink  i t  wou ld  be  good  sense  to  so r t  o f13

survey  the  f i e l d  t hen .14

          DR.  ROBERTS:   D r .  K i sse l  had  h i s  hand  up  ea r l i e r ,  and  then15

Dr .  McDona ld .16

          DR.  K ISSEL:   The  p lay ing  f i e l d  keeps  chang ing  every  t ime  I17

t h ink  to  say  someth ing .18

          I  guess  I  don ' t  even  under  the  concep t  he re  o f  recommend ing19

t o  do  a  de te rm in i s t i c  ana lys i s  o r  no t .   You ' ve  g i ven  us  numbers .  20

You  haven ' t  mu l t i p l i ed  them toge ther ,  bu t  I  sa t  down  and21
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mul t i p l i ed  them toge ther .   I  suspec t  peop le  i n  t he  aud ience  have1

sa t  down  and  mu l t i p l i ed  them toge the r .   I  suspec t  t ha t  you ' ve  sa t2

down and  mu l t i p l i ed  them toge ther .   You  j us t  haven ' t  w r i t t en  i t3

down and  handed  i t  t o  us .4

          So  I  t h ink  p robab ly  eve rybody  he re  knows  wha t  happens5

when  you  mu l t i p l y  these  numbers  toge the r .   So  we ' re  a l ready  pas t6

t ha t  po in t .   And  why  wou ld  we  recommend  to  e i t he r  do  i t  o r  no t  do7

i t  a t  t h i s  s tage?   I  t h ink  the  obv ious  answer  he re  i s  you ' re  go ing  to8

pro jec t  rea l l y  b ig  r i sks  i f  we  keep  the  numbers  as  they  a re .   And  i f9

t he re ' s  any  concern  abou t  tha t ,  t hen  we  have  to  go  and  do10

someth ing  e l se ,  wh ich  I ' ve  been  push ing  fo r  a  p robab i l i s t i c11

ana lys i s  a l l  a long .12

          I  a l so ,  I  guess ,  k ind  o f  ob jec t  t o  the  no t i on  tha t  you  choose13

be tween  one  o r  two  o f  t hese  th ings  and  th i s  i s  t he  end  o f  i t .   I  t h ink14

t he re  i s  ano the r  phase  wh ich  i s  the  t ru th ing  o f  t h i s  p rocess  wh ich15

means  you  have  to  go  ou t  and  do  b iomon i to r i ng  and  t r y  to  f i gu re16

ou t  i f  t he  numbers  make  any  sense .   And  j us t  mu l t i p l y i ng  these17

t h ings  toge the r  w i thou t  t ha t  i n ten t i on ,  u l t ima te l y ,  i s  k ind  o f  a18

s te r i l e  exe rc i se .19

          The  one  o the r  t h ing  tha t  I  wan ted  to  say  because  I  was20

l ook ing  up  tha t  you  wan ted  to  know whe the r  th ings  were  h igh  end21
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or  no t .   There  i s  one  p iece  he re  tha t  I  t h i nk  cou ld  be  - -  mos t  o f1

t hese  assumpt ions  you ' re  mak ing ,  I  t h ink ,  a re  conserva t i ve .  2

Al though  we  d id  boos t  up  the  so i l  ava i l ab i l i t y  number  a  l i t t l e  b i t3

bu t  no t  g rea t l y .4

          Someth ing  tha t ' s  no t  i n  he re  i s  p i ca .   And  EPA has5

t rad i t i ona l l y  sh ied  away  f rom tha t  because  the re  a ren ' t  any  rea l l y6

good  numbers  to  dea l  w i th  i t .   I  t h ink  the  ev idence  fo r  so i l  p i ca  i s7

be t te r  t hen  i s  k ind  o f  l ed  on  i n  th i s  documen t .   Some k ids  do8

occas iona l l y  ea t  b ig  hunks  o f  d i r t .9

          There  i s  some con fus ion ,  by  the  way ,  i n  the  document  on10

page  16  in  the  background  document .   The  exposure  scenar io11

which  i s  desc r ibed  as  i nc iden ta l  i nges t ion  then  has  a  sen tence12

wh ich  says ,  "Us ing  hands  o r  u tens i l s  t o  p i ck  up  and  ea t13

CCA-con tamina ted  so i l . "   14

          Tha t  sounds  to  me  l i ke  p i ca  and  no t  i nc iden ta l  i nges t i on .  15

I nc iden ta l  i nges t ion  i s  tha t  you  l i ck  you r  f i nge r  because  you16

wanted  to  pu t  you r  f i nge r  i n  you r  mou th  no t  because  you  wan ted17

what  was  on  i t  t o  ge t  i n to  you r  mou th .   I f  you ' re  p i ck ing  up  and18

ea t ing  s tu f f ,  you ' re  engaged  in  p i ca  behav io r .   So  you ' re  desc r ib ing19

p ica ,  bu t  you ' re  ca l l i ng  i t  i nc iden ta l  i nges t i on .20

          And  the  o the r  p iece  o f  t ha t  t ha t ' s  no t  conserva t i ve  i s  t ha t21
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whi le  we  may  have  a  bad  hand le  on  so i l  p i ca ;  we  have  ze ro  hand le1

on  nonso i l  p i ca  on  j us t  p i ck ing  up  a  p iece  o f  wood  tha t ' s  CCA2

t r ea ted  and  ea t i ng  i t .   And  I  t h ink  the  r i sk  f rom tha t  m igh t  t u rn  ou t3

t o  be  ve ry  l a rge  compared  to  a l l  t h i s  o ther  s tu f f  t ha t  we ' re  ta l k ing4

abou t .   And  so  we  rea l l y  ough t  to  make  some a t tempt  to  f i nd  ou t  t o5

what  ex ten t  k ids  ac tua l l y  do  tha t  so r t  o f  s tu f f .6

          MS.  AVIADO:   Maybe  I  can  jus t  respond  i f  poss ib le  to7

f u r the r  c lass i f y  i t  f o r  you .8

          Cer ta in l y ,  when  we  pu t  the  background  document  toge the r ,9

t he re  a re  ce r ta in  aspec ts  o f  t he  charac te r i za t i on  tha t  were  no t10

f u r the r  re f i ned  in  t ime  fo r  t h i s .   Tha t  was  someth ing  I ,  myse l f ,  had11

l ooked  a t  and  f l ags  wen t  up  as  to  a  con fus ion .12

          Now,  ou r  exposure  fac to rs  handbook ,  as  you  may  we l l  know,13

f o r  t he  p i ca  ch i l d ,  t hey  look  a t  a  range  o f  i nges t ion  tha t ,  I  be l i eve ,14

i t ' s  10  g rams  as  the i r  recommended  va lue  fo r  t rue  p i ca  behav io r .  15

And the  da ta  f rom the  Ca lab rese  s tudy  inc luded  an  es t ima te  tha t16

t hey  a t t r i bu ted  to  a  p i ca - t ype  behav io r  i n  a  ch i l d ,  wh ich  i s  why17

your  400  h igh -end  va lues  seems a  l i t t l e  b i t  h ighe r  than  an t i c ipa ted .18

          Bu t  t he  behav io r  i t se l f  t ha t  you ' re  ta l k ing  abou t ,  D r .  K i sse l ,19

a  th ree-year -o ld  ch i l d  may  in  fac t  be  l i ck ing  a t  res idue  o f f  t he20

hand  o r  engag ing  i n  l i t e ra l l y  ea t i ng  d i r t .   Bu t  t he  l eve l  o f  t he21
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i nges t i on  wou ld  s t i l l  be  cons ide red  nonp ica .1

          DR.  ROBERTS:   Do  wan t  to  respond?2

          DR.  K ISSEL:   I 'm  no t  su re  who 's  de f i n i t i on  tha t  i s .   I  guess3

t ha t ' s  you rs  concoc ted  he re .4

          I  t h ink  d i s t i nc t i on  ough t  to  be  de l i be ra te  ve rsus  i nadver ten t5

i nges t ion  i s  p i ca  o r  no t  p i ca  and  amoun ts  can  be  qu i te  va r iab le .  6

And the  10 -g ram s tandard ,  tha t ' s  k ind  o f  an  o ld  hoary  number7

t ha t ' s  been  a round  fo r  a  l ong  t ime ;  bu t  i t  doesn ' t  have  too  much8

bas is  i n  any th ing  tha t  I 'm  aware  o f .9

          And  I  t h ink  the re ' s  more  k ids  ou t  the re .   The  Long  work  f rom10

Jama ica ,  the re ' s  a  bunch  o f  k ids  tha t  a re  above  a  thousand11

mi l l i g rams  in  a  g i ven  day .   You  know,  you  can  s ta r t  runn ing  the12

numbers  and  t r y  and  f i gu re  ou t  how much  o f  a  su r face  a  k id  has  to13

l i ck  and  how heavy  the  hand  has  to  be  loaded  and  tha t  so r t  o f  s tu f f ;14

and  i t  ge ts  to  be  d i f f i cu l t  t o  de l i be ra te l y  - -  t o  nonde l i be ra te l y  take15

i n  t ha t  k ind  o f  so i l .16

          There ' s  tha t  480  m i l l i g ram a  day  cons t ruc t i on  worke r  number17

ou t  the re .   And ,  pe rsona l l y ,  I ' ve  had  20  m i l l i g rams  o f  d i r t  i n  my18

mouth .   And  the  immed ia te  reac t ion  tha t  I  wan ted  to  have  was  to19

sp i t .   So  you  have  to  wan t  to  be  do ing  tha t  t o  be  i nges t i ng  b ig20

c lumps  o f  d i r t  a t  one  t ime .   So  to  ge t  t o  the  thousand  m i l l i g ram a21
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day  and  those  k ind  o f  numbers ,  I  t h ink  i t  has  to  be  de l i be ra te1

behav io r .   And  so  I  wou ldn ' t  d raw the  d i s t i nc t i on  on  the  bas i s  o f2

some number .3

          MS.  AVIADO:   No ,  tha t  was  no t  my  in ten t i on .   And ,  i f  i t4

came ac ross  tha t  way ,  tha t  ce r ta in l y  i sn ' t  t he  Agency ' s  pos i t i on .   I5

be l ieve  ou r  pos i t i on  i s  to  cha rac te r i ze  t ru l y  the  inc iden ta l6

i nges t i on .   Bu t  you  ra i sed  the  po in t  o f  maybe ,  as  a  s ide  po in t ,7

shou ld  the  Agency  cons ide r  i nc lud ing  behav io r  fo r  ch i l d ren  who8

do ,  i n  fac t ,  ea t  so i l  as  a  p i ca  t ype .9

          DR.  ROBERTS:   I  have  Dr .  McDona ld ,  D r .  Smi th ,  D r .10

Kosne t t  and  Dr .  G insberg .   Bu t  we  need  to  s ta r t  coming  to  c losu re11

on  th i s  pa r t i cu la r  ques t i on .  D r .  McDona ld .12

          DR.  MCDONALD:   Pass .13

          DR.  ROBERTS:   I  d idn ' t  mean  to  i n t im ida te  you .   D r .  Smi th .14

          DR.  SMITH:   I t  may  hope fu l l y  t o  push  us  i n  the  d i rec t i on  o f15

c losu re .   I  wou ld  j us t  l i ke  to  echo  tha t  my  comp le te  suppor t  f o r  t he16

comments  tha t  D r .  K i sse l  j us t  made ,  l eav ing  as ide  the  so l i d17

i nges t i on ;  bu t  i n  te rms  o f  t he  l e t ' s  j us t  go  s t ra igh t  t o  a  s tochas t i c18

ana lys i s  o r  p robab i l i s t i c  ana l ys i s .19

          And  jus t  t o  emphas ize  tha t  we 've  go t  a l ready  a  ha l f  a  dozen20

var ious  ve rs ions  o f  sc reen ing - leve l  r i sk  ana lys i s  tha t  have  a l ready21
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been  done  by  va r ious  s ta te  agenc ies ,  by  env i ronmenta l  g roups ,  and1

by  indus t r y .   So  we 've  seen  lo t s  o f  d i f f e ren t  pe rmuta t i ons  o f  how2

we can  s l i ce  and  d i ce  th i s .   And  we  know tha t  we  can  come up  w i th3

numbers  tha t  sugges t  tha t  the re ' s  ve ry  s ign i f i can t  exposure ,  wh ich4

I  a l so  ag ree ,  a rgues  fo r  i t .   5

          We  ough t  to  do  some b iomon i to r i ng  check  on  tha t .   And  tha t6

we can  ge t  numbers  tha t  a re  ve ry  l ow .   And  I  t h i nk  tha t  means  tha t7

we have  to  do  a  s tochas t i c  ana lys i s  to  t r y  to  ge t  a  be t te r  hand le  on8

t h i s ,  and  we  s t i l l  need  to  do  b iomon i to r i ng .9

          So  I  wou ld  - -  t hen  I  guess  i t  s ta r ted  w i th  Mr .  C lewe l l  t ha t  I10

wou ld  ag ree  tha t  a t  t h i s  po in t  I  rea l l y  don ' t  see  a  va lue ,  and  I11

haven ' t  heard  a  c lea r  sense  f rom the  Agency  o f  wha t  t he  va lue  i s12

go ing  to  be  fo r  t he  de te rm in i s t i c  ana l ys i s  i f  a l l  i t ' s  go ing  to  do  i s13

most  l i ke l y  resu l t  i n  you  say ing ,  oh ,  we l l ,  we  need  to  do  a  more14

soph is t i ca ted  ana lys i s .15

          DR.  ROBERTS:   D r .  Kosne t t  can  you  add  to  tha t  o r  move  us ,16

a lso ,  i n  the  d i rec t i on  o f  c losu re?17

          DR.  KOSNETT:   I  don ' t  have  an  op in ion  on  tha t  aspec t .   Bu t18

I  wan ted  to  j us t  say  one  th ing  in  response  to  wha t  was  sa id  abou t19

t he  p i ca  scenar io .   And  tha t  i s  you  know,  tha t  i s  an  i ssue ,  fo r20

i ns tance ,  be ing  addressed  r i gh t  now in  Reg ion  8  i n  Denver .   I t  can21
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have  a  p ro found  impac t  on  the  u l t ima te  dec is ions  abou t  the  r i sks1

assoc ia ted  w i th  a  s i t e  as  to  whe the r  o r  no t  you ' re  go ing  to  cons ide r2

whethe r  you  wan t  to  p ro tec t  aga ins t  t he  poss ib i l i t y  o f  10  g rams .   I3

mean,  i t  can  have  a  huge  impac t .4

          And ,  rea l l y ,  I  wou ld  ag ree  w i th  Dr .  K i sse l .   We rea l l y  j us t5

don ' t  have  good  da ta  on  how f requen t  i t  i s  and ,  t o  wha t  ex ten t ,  how6

i t  occu rs .   Shou ld  we  use  f i ne -s ieved  so i l  b ioava i l ab i l i t y  when  i t ' s7

done?   Usua l l y  f i ne  s iev ing  i s  done  because  f i ne  s iev ing  i s8

assoc ia ted  w i th  the  low  leve l  hand- to -mou th  con tac t .   I t ' s  t he  dus t .  9

But  when  you ' re  ta l k ing  scoops  o f  so i l  i n  you r  mou th ,  maybe  we10

shou ld  do  c rude ly  s ieved  so i l  f o r  b ioava i l ab i l i t y .   And  i t  changes11

every th ing .12

          So  the  bo t tom l i ne  i s  I  r ea l l y  t h ink  tha t  t h i s  needs  to  be13

s tud ied  and  funded .   And  I  t h ink  ATSDR i s  ac tua l l y  i n te res ted  i n14

t h i s  ve ry  much ,  too ;  so  maybe  you  can  ge t  t o  the  toge the r  w i th15

t hem and  he lp  them.   I 'm  su re  they  wou ld  apprec ia te  the  fund ing .16

          DR.  ROBERTS:   Okay .   I  have  so  fa r  p roceed  to  p robab i l i s t i c17

ana lys i s ,  cons ide r  p i ca ,  and  then  the re  were  a l so  some comments18

abou t  cons ide r ing  l i f e t ime  ave rage  dos ing  as  - -  D r .  G insberg19

          DR.  G INSBERG:   Yeah .   Regard ing  the  po ten t i a l  va lue  o f20

de te rm in i s t i c  assessmen t ,  I  t h ink  tha t  t he re  a re  a  number  o f21
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d i f f e ren t  scenar ios  tha t  can  be  p r io r i t i zed  fo r  p robab i l i s t i c .   I f  one1

does  a  h igh -end  o r  sc reen ing  leve l  de te rm in i s t i c  assessment ,  you2

may f i nd  tha t  the re  a re  ce r ta in l y  r i sk  d r i ve rs .   Maybe  you  cou ld3

f i gu re  ou t  t ha t  t he  occas iona l  p i ca  behav io r  i s  o r  i s  no t  an  acu te4

r i sk  o r  i s  un l i ke l y  t o  be  an  acu te  r i sk  o r  i s  l i ke l y  t o  be  an  acu te5

r i sk .   And  maybe ,  then ,  you  cou ld  unders tand  the  need  to  rea l l y6

bee f  up  the  da ta  and  unders tand  the  fu l l  d i s t r i bu t i on  o f  t ha t .7

          Maybe  we  can  unders tand  f rom some h igh -end  de te rm in i s t i c8

approaches  tha t  de rma l  i s  o r  i s  no t  a  b ig  fac to r  he re  o r  cou ld  o r9

migh t  no t  p lay  a  b ig  fac to r ;  t ha t  t he  so i l  i nges t i on  componen t10

ve rsus  the  d i s lodgeab le  componen t ,  how impor tan t  t hey  may11

re la t i ve l y  be .   No t  a  f i na l  dec is ion  on  tha t ,  bu t  j us t  where  do  we12

want  to  spend .13

          Because  I  t h i nk  i t ' s  easy  to  say  l e t ' s  do  de te rm in i s t i c  - -  I 'm14

sor ry  - -  p robab i l i s t i c  approaches  and  show the  techno logy  i s  the re15

t o  do  th i s  on  a  compute r .   Bu t  my  concern  i s  where  a re  we  da ta  r i ch16

and  where  a re  we  guess ing  espec ia l l y  abou t  the  ta i l s  o f  t he17

d is t r i bu t i ons  where  we ' re  go ing  to  be  p red ic t i ng  h igh -end18

phenomena .   19

          We p ro tec t  i n  t he  90 th  percen t i l e  ch i l d ,  t he  95 th  percen t i l e20

ch i l d .   When  you  ge t  up  i n  those  h igh -end  d i s t r i bu t i ons  on  any  o f21
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t hese ,  you  have  the  mos t  unce r ta in t y .   And  I  t h ink  we  shou ld  l im i t1

t hose  exerc i ses  to  where  we  have  the  bes t  i n fo rmat ion .2

          And  we ' re  no t  go ing  to  have  g rea t  i n fo rmat ion  in  eve ry  a rea .  3

Are  we  go ing  to  have  g rea t  i n fo rmat ion  on  de rma l?   A re  we  go ing4

t o  have  g rea t  i n fo rmat ion  on  d i s lodgeab le ,  you  know,  a  penchan t5

f o r  d i s lodgeab le  i n take?   I  don ' t  know where  we ' re  go ing  to  be  da ta6

r i ch  and  where  we ' re  no t .7

          Bu t  I  wou ld  th ink  tha t  some p r io r i t i za t i on  up  f ron t  t h rough8

some sc reen ing  l eve l  de te rm in i s t i c  may  be  a  good  way  to  ge t  i n to9

t ha t .10

          DR.  ROBERTS:   I  t h ink ,  D r .  G insberg ,  you  launched11

yourse l f  we l l  i n to  Ques t ion  8 ,  wh ich  i s  okay .12

          Le t  me ,  then ,  p ropose  i s  i t  t he  consensus  o f  t he  Pane l  tha t13

t hey  shou ld  p roceed  to  a  p robab i l i s t i c  ana lys i s ,  and  then  they14

shou ld  cons ide r  p i ca  behav io r  i n  some fo rm in  tha t  ana lys i s?15

          DR.  KOSNETT:   They  need  to  s tudy  i t .16

          DR.  ROBERTS:   Cons ider  i t  t o  t he  ex ten t  t ha t  t hey ' re  ab le .  17

We can  make  a  recommenda t ion  tha t  they  s tudy  i t .   Bu t ,  I  mean ,  i n18

t he  sho r t  t e rm wha t  they ' re  go ing  to  be  ab le  to  do ,  I  t h ink ,  i s19

probab ly  make  the  bes t  use  o f  wha t  da ta  they  can  f i nd  ou t  the re .  20

And then  the  o the r  po in t  t ha t  was  ra i sed  abou t  ave rage  da i l y21
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dos ing .1

          I s  t he  Pane l  i n  ag reemen t  w i th  t hose  po in t s?2

          DR.  KOSNETT:   I  t h ink  j us t  say  to  s tudy  i t ,  t he  p i ca3

behav io r .   I 'm  uncomfo r tab le  recommend ing  to  them tha t  they4

come up  w i th  some paramete rs  and  then  jus t  app ly  - -5

          DR.  CLEWELL:   More  research  i s  needed .6

          DR.  KOSNETT:   I  t h ink  i t ' s  a  l eg i t ima te ,  impor tan t  t h ing  to7

do .8

          DR.  ROBERTS:   I  t h ink  f rom ou r  d i scuss ion  the re  was9

enough  concern  tha t  tha t ' s  behav io r  tha t  shou ld  be  cons ide red .  10

And I  don ' t  know tha t  we ' re  - -  " cons ide red"  i s  a  p re t t y  open-ended11

word  in  te rms  o f  how they ' re  ab le  to  - -12

          DR.  KOSNETT:   I  don ' t  even  th ink  they  can  make  up  a13

number  to  use .   I t ' s  j us t  an  i ssue .   I  don ' t  wan t  to  be14

mis in te rp re ted .   I  don ' t  wan t  to  say  tha t  t hey  shou ld  add  a15

paramete r  and  come up  w i th  va lues  fo r  p i ca  because  you  jus t  don ' t16

know wha t  to  pu t  i n  i t .17

          What  I 'm  say ing  i s  t h i s  i s  an  i ssue  tha t  commun i t i es  a re18

ask ing  abou t .   I 'm  jus t  recommend ing  tha t  you  s tudy  i t .19

          DR.  ROBERTS:   Dr .  K i sse l .20

          DR.  K ISSEL:   I  t h i nk  I ' d  be  sa t i s f i ed  i f  I  saw a  l i ne  o r  a21
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cavea t  t ha t  sa id  we  a re  aware  tha t  t he re ' s  ano the r  i ssue  and  we1

d idn ' t  dea l  w i th  i t  because  we  d idn ' t  have  any  quan t i t a t i ve  bas is2

f o r  do ing  so ;  bu t  no t  t o  j us t  i gno re  i t  a l t oge the r ,  wh ich  i s  wha t ' s3

been  go ing  on  fo r  qu i te  a  l ong  t ime .4

          DR.  ROBERTS:   And  I  t h ink  tha t  cons ide r ing  doesn ' t  mean5

t ha t ' s  i nco rpo ra ted  in to  the  ana lys i s  bu t  a t  l eas t  acknow ledged .  6

Dr .  Smi th ,  mov ing  on  c losu re .7

          DR.  SMITH:   Yes .   The  on ly  expans ion  I  wou ld  make  on8

go ing  s t ra igh t  t o  s tochas t i c  ana l ys i s  o r  p robab i l i s t i c  ana l ys i s  i s  I9

wou ld  a l so  encourage  them to  go  s t ra igh t  to  an  aggrega te  exposure10

ana lys i s  and  no t  j us t  f ocus ing  on  the  p layscape .11

          DR.  ROBERTS:   Le t ' s  t a l k  abou t  tha t  when  we  ta l k  abou t12

number  8 .13

          D r .  Vu ,  have  we  - -14

          DR.  VU:   I  t h ink  on  beha l f  o f  t he  Agency ,  we  apprec ia te  you r15

recommenda t ions .   And  I  t h ink  i t ' s  a  sound  one ,  and  we  can  go16

ahead  w i th  Ques t ion  8 .   And  I  wou ld  sugges t  t o  he lp  you ,  t he17

Pane l ,  f o r  de l i be ra t i on  fo r  Ques t ion  8 ,  pe rhaps  you  can  pu l l  ou t  the18

EWG overheads  tha t  have  a l l  t hese  paramete rs .19

          And  in  the i r  ana l ys i s ,  t hey  have  ce r ta in  paramete rs  to  be20

f i xed  and  ce r ta in  va r iab les ,  and  pe rhaps  we  can  have  some21
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d iscuss ion  a round  those  tha t  w i l l  be  he lp fu l  f o r  us  when  we ' re1

go ing  to  p roceed  w i th  the  p robab i l i s t i c  r i sk  assessmen t .   Because2

as  you  know,  some paramete rs  have  ac tua l  da ta ,  you  know,  the re ' s3

some uncer ta in ty  su r round ing  d i f f e ren t  pa ramete rs .4

          DR.  ROBERTS:   I  was  hop ing  we  cou ld  ska te  th rough  85

pre t t y  eas i l y .   Bu t  i f  you  wan t  i npu t  on  spec i f i c  d i s t r i bu t i ons ,  I6

t h ink  you r  reques t  i s  a  reasonab le  one  i f  we  can  f i nd  among  the7

enormous  s tack  o f  papers  tha t .   Bu t  tha t ' s  p robab ly  a  reasonab le8

way  - -9

          DR.  CLEWELL:   Ac tua l l y ,  t hey ' re  a l l  r i gh t  he re .   I  haven ' t10

t u rned  i t  i n  ye t ,  bu t  I  a l ready  d id  tha t .11

          DR.  ROBERTS:   We l l ,  i n  t ha t  case ,  l e t ' s  go  on  to  Ques t i on  8 .  12

I  t h i nk  a t  l eas t  pa r t  o f  i t  has  been  answered .   Bu t  t he re ' s  much ,13

obv ious ly ,  we  need  to  p rov ide  the  Agency  in  te rms  o f  feedback  fo r14

t ha t .15

          Le t ' s  go  ahead  and  read  Ques t ion  8 ,  i f  you  wou ld .16

          DR.  EDWARDS:   In  essence ,  Ques t i on  8  dea l s  w i th17

probab i l i s t i c  me thods .   I t  says ,  "P lease  comment  on  whe the r  the18

ex is t i ng  da ta  bases  on  va r iab i l i t y  o f  t he  d i f f e ren t  pa ramete rs19

a f fec t i ng  exposure  a re  adequa te  to  suppor t  t he  deve lopment  o f20

probab i l i s t i c  es t ima tes  o f  po ten t ia l  exposure .   I f  t he  Pane l  regards21



                                                           
                                                          
85

t he  da ta  bases  a re  adequa te ,  p lease  iden t i f y  wh ich  pa ramete rs1

shou ld  be  addressed  us ing  a  d i s t r i bu t i on  o f  va lues  and  wh ich  da ta2

bases  shou ld  be  used  to  supp ly  the  d i s t r i bu t i on  fo r  pa r t i cu la r3

paramete rs . "4

          DR.  ROBERTS:   D r .  C lewe l l ,  you ' re  p r imed  and  ready  to  go5

on  th i s  one .6

          DR.  CLEWELL:   Yes ,  j us t  po in t  me  and  f i r e .7

          I  am g lad  tha t  Dr .  Vu  asked  you  to  ge t  ou t  the  EWG ana lys i s8

because  I ,  a l so ,  was  ve ry  impressed  w i th  i t  was  an  examp le ,  j us t  as9

an  examp le ,  o f  one  l eve l  a t  wh ich  one  can  do  p robab i l i s t i c10

ana lys i s .   And  I  t hough t  the i r  p resen ta t i on  was  ve ry  n i ce .11

          As  I  men t ioned  under  Ques t ion  7 ,  I  do  be l i eve  tha t  i t  mus t12

be ,  t h i s  who le  th ing  mus t  be  seen  as  someth ing  tha t  w i l l  be  a  ma jo r13

ac t i v i t y  t ha t  w i l l  i nvo l ve  mu l t i p le  i t e ra t i ons  o f  de f i n i t i on  o f  t he14

paramete rs  and  d i s t r i bu t i ons ,  the  approaches ,  the  ex ten t  to  wh ich15

t h ings  a re  va r ied ,  wh ich  pa ramete rs  a re  va r ied .   16

          And ,  I ,  pe rsona l l y  i f  I  were  do ing  th i s  k ind  o f  a  p ro jec t ,17

wou ld  do  bo th  mu l t i p le  de te rm in i s t i c  es t ima tes  to  ge t  a  genera l18

f ee l i ng  fo r  the  k ind  o f  range  o f  scenar ios  and  impac ts  o f  d i f f e ren t19

aspec ts  and  a  more  l im i ted  p robab i l i s t i c  ana l ys i s  wh ich  i s  wha t  I20

cons ide r  t he  EWG ana lys i s .21
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          I t ' s  t he  sha l l ow  end  o f  t he  poo l .   I t ' s  say ing ,  okay ,  fo r  those1

t h ings  fo r  wh ich  we  have  a  g rea t  dea l  o f  da ta  and  so  i t ' s  ha rd  fo r  us2

t o  p i ck  a  number ,  bu t  we  have  a  l o t  o f  numbers  to  p i ck  f rom,  why3

don ' t  we  jus t  use  the  numbers .   4

          So  fo r  t hose  th ings  where  the re  were  d i s l odgeab le  res idue5

da ta  and  150  d i f f e ren t  po in ts ,  use  the  150  d i f f e ren t  po in ts .   The i r6

approach  was  j us t  t o  t ake  the  da ta  se ts  and  samp le  randomly  w i th7

some so r t  o f ,  I  ga the r ,  Bayes ian  idea  o f  how o f ten  you  shou ld8

samp le  f rom th i s  da ta  se t  ve rsus  tha t  da ta  se t  and  fo r  t h ree  o r  f ou r9

paramete rs .10

          And  the  res t  o f  t he  pa ramete rs ,  wh ich  were  domina ted  by11

uncer ta in t y ,  t hey  f i xed .   And  then  they  t r i ed  i n  some cases  where12

t he re  were  more  than  one  f i rm ly  he ld  conv ic t i on  fo r  a  pa r t i cu la r13

paramete r ,  t hey  ran  the  es t ima te  bo th  ways .   And  I  t h ink14

one- to -one  ve rsus  4 .6 - to -1  fo r  the  hand- to -su r face  ra t i o  i s  an15

examp le .16

          Tha t ' s  a  wonder fu l  exe rc i se .   I t  was  ve ry  i n fo rmat i ve .   I t  a l so17

i n fo rms  you  k ind  o f  how the  max ima l l y  o r  h igh l y  exposed  ch i l d18

compares  to  a  med ian  one .   And  how your  va r ious  pa ramete r19

cho ices ,  where  you  d idn ' t  have  da ta  to  suppor t  an  emp i r i ca l20

d is t r i bu t i on ,  impac t  t he  resu l t .21
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          I  ac tua l l y  be l i eve  tha t ,  however ,  t he  goa l  shou ld  be  a  fu l l1

Monte  Car lo  wh ich  inc ludes  d i s t r i bu t i ons  fo r  bo th  pa ramete rs2

domina ted  by  va r iab i l i t y  and  those  domina ted  by  uncer ta in t y .   And3

t he  ones  tha t  we  d i scussed  and  w i l l  con t i nue  to  d i scuss  i n  t h i s4

meet ing  have  p r imar i l y  been  the  ones  where  one  pe rson  be l i eves5

t h i s ,  one  pe rson  be l i eves  tha t .6

          I  don ' t  have  pe rsona l l y  have  any  p rob lem w i th  bu i l d ing7

d is t r i bu t i ons  based  on  exper t  j udgmen t .   And  we  do  tha t  i n  ou r8

bra ins  and  then  t r y  to  focus  i t  down  to  a  number .   Bu t ,  ac tua l l y ,  we9

have  found  when  we  have  done  these  k inds  o f  ana lyses  tha t  i f  you10

t a l k  to  peop le  and  you  in te rac t  and  you  desc r ibe ,  we l l ,  how does11

t ha t  d i s t r i bu t i on  g rab  you ,  you  can  have  a  un i fo rm d i s t r i bu t i on12

be tween  your  l owes t  es t ima te  and  your  h ighes t  es t ima te .   Or  you13

rea l l y  t h ink  i t ' s  a round  .4 ,  bu t  i t  cou ld  be  as  l ow  as  .2  o r  as  h igh  as14

. 7 ,  how abou t  a  t r i angu la r  d i s t r i bu t i on ,  t rapezo ida l  d i s t r i bu t i on .  15

There ' s  a  d i s t r i bu t i on  fo r  any  no t ion  abou t  wha t  the  pa ramete r16

migh t  l ook  l i ke .17

          And  then  you  pu t  t hem in ,  you  run  the  Mon te  Car lo ,  and  you18

see  the  resu l t s .   You  run  a  coup le  o f  d i f f e ren t  d i s t r i bu t i ons  when19

you ' re  uncer ta in  wha t ' s  the  r i gh t  one ;  you  see  how tha t  impac ts  the20

resu l t s .   I t ' s  an  in fo rmat i ve  p rocess .21
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          So  the  ma in  th ing  I  wan t  to  g i ve  peop le  the  impress ion  i s1

t h i s  i sn ' t  where  you  f i nd  ou t  wha t ' s  t he  number ,  run ,  ge t  t he2

answer .   Th i s  i s  someth ing  where  you  have  to  work  th rough  i t ;  i t ' s3

an  ana lys i s ;  i t ' s  a  ve ry  l abor - i n tens i ve  ana l ys i s .   Bu t  i t ' s  ex t reme ly4

i n fo rmat i ve ,  and  i t  g i ves  you  a  much  be t te r  i dea  o f  t he  range  o f5

exposures  tha t  a re  l i ke l y  as  opposed  to  j us t  a  cen t ra l  es t ima te  and6

an  ex t reme ly  h igh -s ided  es t ima te .   So  I  t h ink  i t ' s  wor th  the7

t roub le .8

          And  I  t h ink  tha t  ac tua l l y  i f  you  look  a t  t he  Grad ien t9

ana lys i s ,  wh ich  i s  de te rm in i s t i c ,  t hey  had  the i r  es t ima tes .   And10

you  look  a t  t he  pa ramete r  es t ima tes  f rom the  EWG ana lys i s  and  the11

paramete r  es t ima tes  tha t  were  sugges ted  by  EPA,  tha t  you  can12

beg in  to  bu i l d  un i fo rm,  t r i angu la r ,  wha teve r  k ind  o f  d i s t r i bu t i ons13

f o r  t he  ones  where  EWG var ied  them tha t  was  because  the re  was14

enough  da ta  to  do  an  emp i r i ca l  one .   15

          I  mos t l y  sugges t  - -  we l l ,  I  guess  th i s  i s  s tepp ing  ahead  to16

Ques t ion  11  - -  t ha t  you  need  to  do  c r i t i ca l  eva lua t ion  o f  t he  da ta .  17

Don ' t  use  a l l  t he  da ta .   Don ' t  use  the  p ie r  i n  Ca l i f o rn ia .   Tha t ' s18

obv ious ly  no t  rep resen ta t i ve  o f  a  p layscape .   The  load ings  a re19

much  h igher  fo r  sa l twa te r  app l i ca t i ons .20

          So  you  shou ld  use  you r  b ra ins  abou t  wha t  da ta  shou ld  i n fo rm21
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t he  d i s t r i bu t i on  and  then  tes t  you r  f i r s t  assessmen ts  on  the  bas i s  o f1

t he  resu l t s  o f  t he  f i r s t  Mon te  Car lo .2

          DR.  ROBERTS:   Okay .   Who  e l se  i s  own  l i ne  fo r  t h i s?   Dr .3

Heer inga .4

          DR.  HEERINGA:   I  add  jus t  ve ry  b r ie f l y  to  Dr .  C lewe l l ' s5

comments  wh ich  I  t hough t  genera l l y  a  fa i r l y  comparab le6

impress ion  to  the  one  I  had  in  te rms  o f  t hese  da ta .7

          I  decomposed  the  ac tua l  e lemen ts  to  so r t  o f  t axonomy o f8

abou t  seven  o r  e igh t  d i f f e ren t  se ts  o f  pa ramete rs  o r  so r t  o f  s ta te9

var iab les .   Bu t  I  t h ink  tha t  t he  one  a rea  tha t  de f i n i t e l y ,  as  i n  t he10

EWG s imu la t i on ,  I  t h ink  tha t  you  wan t  to  b r i ng  i n  the  na tu ra l11

va r iab i l i t y  i n  the  popu la t i on ,  no t  on l y  i n  ch i l d ren ' s  ages  bu t  t he i r12

body  we igh ts  and  he igh ts  and  you  go t  a  n i ce  p robab i l i t y  based13

samp le  fo r  do ing .14

          So  as  a  bas i s  fo r  s imu la t i on ,  you  s ta r t  w i th  a  na t i ona l l y15

rep resen ta t i ve  o f  popu la t i on  o f  samp led  ch i l d ren .   So  tha t  g i ves16

you  the  body  we igh t  and  the  BMIs  and  eve ry th ing  e l se  tha t  you17

migh t  wan t  to  i nco rpo ra te  the re .   I t  a l so  g i ves  you  the  reg ion  o f  t he18

coun t ry  tha t  you  l i ve  i n  so  you  cou ld  l ook  a t  d i f f e ren t  reg ions .19

          I n  te rms  o f  o ther  ac t i v i t y  da ta ,  I  t h ink  tha t  i n  te rms  o f  t he20

s t ream o f  i n fo rmat ion  tha t  we  need  to  rea l l y  do  th i s  success fu l l y  as21
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a  compos i t i on  tha t  t he  t ime  and  the  ac t i v i t y  da ta  fo r  t he  ch i l d ren  i s1

where  we ' re  rea l l y  sho r t  i n  te rms  o f  usab le  da ta  se ts .   2

          There  a re  some t ime-use  s tud ies .   I 'm  aware  o f  one  f rom ou r3

own ins t i t u te  tha t  l ooks  a t  t he  ch i l d  supp lemen t  to  the  pane l  s tudy4

o f  i ncome dynamics  wh ich  a t tempted  to  ge t  some d ia ry  da ta  on5

ch i l d ren ' s  ac t i v i t i es  du r ing  the  day .   I  doub t  t ha t  t ha t  i s  spec i f i c6

enough  to  ge t  an  ac tua l  p layg round  use ,  bu t  i t  wou ld  a t  l eas t  a l l ow7

you  to  so r t  o f  ge t  a  sense  tha t  t he  amoun t  o f  t ime  in  p lay  ac t i v i t i es8

ou tdoors  i s  reasonab le .9

          Now,  wha t  k ids  ac tua l l y  do  when  they ' re  ou tdoors ,  I  rea l l y10

don ' t  know,  o the r  than  obse rva t i ona l  s tud ies .   And  I 'm  no t  f am i l i a r11

wi th  those ,  so  I  can ' t  comment  t he re .12

          I  t h ink  those  a re  the  a reas  where  we  see  the  g rea tes t  amoun t13

o f  uncer ta in t y  i n  th i s  pa thway .   I  t h ink  w i th  regard  to  res idue14

ava i l ab i l i t y  on  su r faces  and  so i l s ,  I  t h ink  Dr .  S t i l lwe l l ' s  work  and15

Dr .  Townsend 's  and  So lo -Gabr ie le ' s  work  i s  a  ve ry  good  p lace  to16

s ta r t  w i th  tha t .17

          Ano the r  so r t  o f  d i f f i cu l t  a rea  - -  bu t  I  know tha t  Na ta l i e  has18

s tud ied  ve ry  tho rough ly  - -  a re  t rans fe r  ra tes  to  the  ch i l d  e i the r  i n19

t e rms  depos i t i on  ra tes  bu t  a l so  mou th ing  ac t i v i t i es .   And ,  aga in ,  I20

can ' t  add  any th ing  more  the re  than  wha t  we  cu r ren t l y  have  o the r21
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t han  tha t  more  da ta  wou ld  be  bene f i c ia l .1

          F ina l l y ,  I  j us t  wan t  t o  say  tha t  w i th  regard  to  compos i t i ng  a l l2

o f  t h i s  i n  a  p robab i l i s t i c  r i sk  assessmen t ,  t ha t  i n  a  separa te3

Sc ience  Adv i so ry  Pane l ,  we 've  ac tua l l y  rev iewed  the  l i f e l i ne  and4

Calendex  (ph )  mode ls  fo r  the  O f f i ce  o f  Pes t i c ide  P ro tec t i on .   And  I5

t h ink  tha t  those  a re  fa i r l y  fu l l y  deve loped ;  and  as  a  ca l cu la t i on  and6

s imu la t i on ,  t oo ,  I  t h ink  wou ld  be  d i rec t l y  app l i cab le  to  th i s7

prob lem.8

          I  t h ink  John  and  I  t a l ked  abou t  th i s  be fo re  as  so r t  o f9

ca lcu la t i on ,  da ta  s to rage ,  i npu t  con t ro l  o f  t hese  p robab i l i s t i c10

assessments  o f  exposure  tha t  the re  a re  v i r tua l l y  i dea l  t oo l s  fo r  you11

t o  cons ide r ,  and  I  recommend  tha t  you  take  a  l ook  a t  t hem.12

          DR.  ROBERTS:   Dr .  McDona ld .13

          DR.  MCDONALD:   I n  v iew  o f  ou r  concerns  tha t  the14

de te rm in i s t i c  mode l  o f  Ques t i on  7  w i l l  ove res t imate  the  cen t ra l15

t endency  and  se r ious ly  ove res t ima te  the  h igh -end  exposure ,  I  t h ink16

t ha t  a  p robab i l i s t i c  mode l  i s  wor th  deve lop ing ,  i n  pa r t i cu la r ,  a17

h igh -end  va lue  can  be  g i ven  tha t  i s  i n te rp re tab le  as  a  percen t i l e18

ra the r  than  as  an  exaggera ted  upper  l im i t .19

          The  Mon te  Car lo  r i sk  assessmen t  p resen ted  by20

Env i ronmen ta l  Work ing  g roup  i s  a  good  s ta r t  and  i l l us t ra tes  wha t21
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can  be  done  w i th  ex i s t i ng  da ta .1

          I n fo rma t ion  g i ven  to  the  Pane l  du r ing  th i s  mee t ing  i nd i ca tes2

t ha t  more  da ta  a re  needed  to  charac te r i ze  o the r  sources  o f3

var ia t i on  and  the re  a re  more  fac to rs  t ha t  need  to  be  i nc luded  i n  t he4

mode l .   We need  a  mode l  more  comp lex  than  the  de te rm in i s t i c5

mode l  o f  Ques t ion  7 .6

          I  w i l l  ou t l i ne  wha t  add i t i ona l  s tud ies  I  t h ink  may  be  needed .  7

The  EPA i s  p lann ing  su rveys  o f  p layg round  s t ruc tu res  and8

subs t ra tes .   These  shou ld  be  execu ted  as  one  comb ined  su rvey  o f9

ex is t i ng  s t ruc tu res  and  the i r  subs t ra tes  to  l ook  fo r  co r re la t i ons10

be tween   s t ruc tu re  and  subs t ra te .11

          I n  add i t i on ,  a l l  poss ib le  cova r ia tes  shou ld  be  reco rded  in  the12

hope  tha t  the  unexp la ined  va r ia t i on  i n  a rsen ic  and  ch romium leve ls13

can  be  reduced  f rom wha t  we  have  seen  in  the  s tud ies  shown to14

da te .   Covar ia tes  m igh t  i nc lude  the  fo l l ow ing :   Ev idence  o f15

cons t ruc t i on  debr i s ,  such  as  sawdus t  i n  the  subs t ra te ;  na tu re  o f  t he16

subs t ra te ,  c lay ,  sand ,  e t  ce te ra ;  t he  source  o f  t he  wood ;  age  o f  t he17

s t ruc tu re ;  cond i t i on  o f  t he  su r face ,  new,  aged ,  worn  to  a  sh ine ;18

c l ima te ;  and  the  l i s t  can  go  on  f rom there .19

          There  appears  to  be  more  va r iab i l i t y  i n  a rsen ic  i n  and  on  the20

wood  than  the  i ndus t r y  wou ld  l i ke  us  to  th ink ,  d i s lodgeab le21
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sur face  a rsen i c ,  i n  pa r t i cu la r .   The  da ta  se ts  t he  Pane l  has  seen1

show g rea t  ava i l ab i l i t y  w i th in  and  be tween  the  many  ava i l ab le2

s tud ies .   When  a  su rvey  o f  ex i s t i ng  p layg round  i s  comp le ted ,  t hose3

da ta  shou ld  be  used  ins tead .4

          I t  i s  poss ib le  tha t  we t -wea the r  p lay  and  p lay  on  damp5

s t ruc tu res  b r i ngs  i nc reased  r i sk  o f  up take .   Bu t  t he re  seems to  be6

no  in fo rma t ion  o the r  than  we t  hand ,  d ry  hand  w ipe  s tud ies .7

          We need  more  de ta i l ed  i n fo rmat ion  on  the  re la t i ve  t ime8

spen t  on  the  s t ruc tu re  and  i n  t he  subs t ra te .   I  expec t  t ha t  t h i s  w i l l9

depend  on  the  wea the r  as  ch i l d ren  may ,  fo r  examp le ,  avo id  sand10

t ha t  i s  t oo  ho t  o r  t oo  we t .11

          Da ta  on  the  co r re la t i on  be tween  a rsen ic ,  ch romium,  and  the12

s t ruc tu re  and  i t s  subs t ra te  w i l l  be  needed  to  use  th i s  i n fo rmat ion .13

          The  Mon te  Car lo  s imu la t i on  w i l l  a l l ow  occas iona l  even ts ,14

sp l i n te rs  and  ab raded  , sk in  to  be  inc luded .   Th ings  l i ke  tha t  a re15

very  d i f f i cu l t  t o  pu t  i n to  the  de te rm in i s t i c  mode l .16

          We l l ,  hand- to -mou th  ac t i v i t y  i s  we l l -documented .   We need17

more  in fo rmat ion  on  the  ra te  a t  wh ich  the  a rsen ic  on  the  hand  i s18

l os t  and  rep len ished   by  con tac t .19

          Derma l  exposure  depends  on  con tac t .   To  use  da ta  on20

exposed  sk in  i s  an  ove rs imp l i f i ca t i on .   Even  hand  con tac t  may  be21
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i ncomp le te  a t  any  t ime .   So  the  su r face  a rea  o f  t he  hand  i s  no t1

enough  to  know.2

          The  fac to rs  I  have  so  fa r  l i s ted  concern  the  s t ruc tu res ,  the3

subs t ra tes ,  and  the  behav io r  o f  t he  ch i l d ren .   These  a re  th ings  tha t4

can  be  measured  d i rec t l y  and  the  va r ia t i on  quan t i f i ed .5

          O the r  componen ts  o f  t he  mode l ,  l i ke  t rans fe r  ra tes  and6

re la t i ve  b ioava i l ab i l i t y ,  f o r  examp le ,  can ' t  eas i l y  be  measured  and7

wi l l  be  i nc luded  i n  the  mode l  w i th  a  d i s t r i bu t i on  tha t  desc r ibes  ou r8

uncer ta in t y .9

          I t  i s  impor tan t  t o  d i s t i ngu ish  be tween  na tu ra l  va r iab i l i t y  and10

t he  uncer ta in t y  o f  coe f f i c i en ts  when  we come to  i n te rp re t  t he11

mode l .12

          U l t ima te l y ,  t he re  needs  to  be  an  ep idemio log ica l  s tudy  tha t13

does  a  rea l i t y  check  on  the  p red ica t i on  to  the  mode l ,  pe rhaps14

ar rang ing  fo r  a  samp le  o f  ch i l d ren  to  p lay  i n  a  CCA- f ree15

env i ronment  fo r  seve ra l  mon ths  and  compar ing  some measure  o f16

arsen ic  up take  w i th  the  same measure  i n  a  matched  samp le  us ing17

ex is t i ng  CCA- t rea ted  p layg rounds .18

          DR.  ROBERTS:   O ther  comments?   Dr .  C lewe l l ,  t hen  Dr .19

Smi th .20

          DR.  CLEWELL:   We l l ,  ac tua l l y ,  I  d id  have  a  comment ;  bu t  I21
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was  po in t i ng  a t  D r .  Kosne t t .   He  had  h i s  hand  up .   Bu t  I  w i l l  t ake1

advan tage  o f  you r  m isapprehens ion  the re .2

          I  f o rgo t  to  men t ion  one  o f  t he  th ings  I  t hough t  was  ve ry  n i ce3

abou t  the  Env i ronmenta l  Work ing  Group  ana lys i s ,  and  tha t  was4

t he i r  f o l l ow ing  a  ch i l d  f rom age  one  th rough  s i x .   You  cou ld  then5

embed  age  dependen t  on  func t ions  l i ke  mou th ing  behav io r  w i th in6

t he  Mon te  Car lo .   And  I  t h ink  tha t ' s  a  rea l  advan tage  fo r  someth ing7

l i ke  th i s  where  i t ' s  w rong  to  t r y  to  asc r ibe  a l l  t he  range  o f8

behav io rs  to  a  th ree -year -o ld .9

          DR.  ROBERTS:   Thank  you .   D r .  Smi th ,  t hen  Dr .  Kosne t t .10

          DR.  SMITH:   Tha t  was  one  pa r t  o f  m ine ,  so  thank  you  fo r11

mak ing  tha t  comment .12

          I  t h ink  the  o the r  two  comments  i s  j us t  t o  undersco re  aga in13

t ha t  i f  we ' re  go ing  to  be  do ing  a  p robab i l i s t i c  ana l ys i s ,  t ha t  I14

wou ld  rea l l y  encourage  you  to  pay  a t ten t ion  to  any  so r t  o f15

i n fo rmat ion  abou t  poss ib le  co r re la t i ons  s t ruc tu res .   Some o f  tha t16

can  be  dea l t  w i th  i f  we ' re  fo l l ow ing  the  ch i l d  over  t ime  and  hav ing17

t ha t  l i nkage  th rough  the re .   Bu t  we 've  seen  rea l  p rob lems  when  you18

i gno re  the  co r re la t i ons .19

          I  have  a  ques t i on  fo r  D r .  F reeman  as  to  when  w i l l  he r  new20

da ta  f rom the  Texas  s tudy  be  ava i l ab le  because  I  cou ld  see  tha t  as21
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be ing  ex t reme ly  va luab le  i npu t  i n to  th i s  mode l .1

          And  be fo re  she  responds ,  my  las t  ques t ion  i s  I  hope  tha t  the2

Agency ,  o r  I  encourage  the  Agency ,  t o  embrace  the  uncer ta in t y3

par t  o f  t h i s  ana l ys i s .   I n  t he  pas t ,  t he  Agency  has  been  much  more4

i n te res ted  i n  the  va r iab i l i t y  pa r t  ra the r  than  the  uncer ta in t y .   I5

t h ink  the  uncer ta in t y  i s  i nc red ib l y  impor tan t  he re  to  he lp  us  focus6

where  we  need  research  and  where  we  need  add i t i ona l  i n fo rmat ion .  7

So tha t ' s  go ing  to  be  an  impor tan t  t h ing  to  be  l ook ing  fo r .8

          DR.  ROBERTS:   D r .  F reeman ,  d id  you  wan t  to  respond9

be fo re  we  move  on?10

          DR.  FREEMAN:   What  I  can  say  i s  t ha t  a  p re l im inary11

presen ta t i on  on  th i s  da ta  i s  go ing  to  be  g i ven  a t  ISEA in  Sou th12

Caro l i na  i n  two  weeks  by  Ca thy  B lack .   And  we  hope  to  have  mos t13

o f  the  da ta  comp le ted  fo r  pub l i ca t i on  pu rposes  by  the  sp r ing .14

          DR.  SMITH:   And  can  I ,  j us t  as  a  po in t  o f  c la r i f i ca t i on ,  tha t15

t hese  da ta  a re  go ing  to ,  f o r  t he  f i r s t  t ime ,  g i ve  us  the16

hand- to -mou th  behav io r  f o r  bo th  ou tdoor  env i ronmen ts  and  indoor17

env i ronmen ts .   I t ' s  go ing  to  be  obv ious l y  a  much  la rge r  number  o f18

ch i l d ren .   Any th ing  e l se  you  wan t  to  men t ion  abou t  i t ?19

          DR.  FREEMAN:   Yes .   I t ' s  ou tdoor  env i ronmen ts ,  i ndoor20

env i ronmen ts ,  and  long i tud ina l  s tudy ;  so  we ' re  fo l l ow ing  the  k ids21
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f o r  two  years .1

          DR.  SMITH:   Grea t ,  g rea t ,  g rea t .2

          DR.  ROBERTS:   Good .   D r .  Kosne t t .3

          DR.  KOSNETT:   I  j us t  wan t  to  echo  wha t  Dr .  McDona ld  sa id4

bu t  maybe  even  in  a  s t ronger  way .   I  rea l l y  though t  i t  was5

su rp r i s ing  tha t  w i th  a l l  we ' re  do ing  he re  and  a l l  t h i s  d i scuss ion6

t ha t  t he re  rea l l y  i sn ' t  da ta  tha t  I 'm  aware  o f  t ha t ' s  been  d i scussed7

on  u r ina ry  a rsen ic  l eve ls  i n  ch i l d ren  who  have  been  p lay ing  in  the8

p layg rounds .   I t ' s  been  a  re la t i ve l y  robus t  measure  o f  exposure  to9

or  absorp t ion  o f  so lub le  a rsen ic .10

          And  i t  wou ld  seem to  me no t  t o  be  ve ry  d i f f i cu l t  even  to  ge t11

a  sma l l  s tudy  toge the r .   You  made  re fe rence ,  Dr .  McDona ld ,  t o  the12

Monte  Car lo  tha t  was  genera ted  by  the  Env i ronmenta l  Work ing13

Group .   And ,  you  know,  based  on  wha t  I  t hough t  I  saw in  some o f14

t hose  r i sks  and  the  exposures  tha t  wou ld  be  assoc ia ted  w i th  tha t15

t ha t  wou ld  be  p re t t y  read i l y  apparen t  by  mon i to r ing  no t  an16

ex t reme ly  l a rge  number  o f  ch i l d ren .    I  t h ink  i t ' s  doab le .   I  t h ink  i t17

cou ld  be  done  qu ick l y .   And  I  t h ink  wou ld  rea l l y  he lp  to  shed  some18

l i gh t  on  th i s  who le  i ssue ,  and  I  wou ld  recommend  i t  s t rong ly .19

          DR.  ROBERTS:   Ac tua l l y ,  I  t h ink  the re  i s  a  l o t  o f20

a t t rac t i veness  w i th  the  idea  o f  t ha t  s tudy .   Bu t  I  don ' t  know tha t21
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t he  d i f f i cu l t i es  o f  t ha t  s tudy  shou ld  be  underes t ima ted .   I  t h ink  a1

s tudy  cou ld  be  done  qu ick l y ,  bu t  I  t h ink  a  s tudy  tha t  ge ts  es t ima tes2

o f  exposure  w i th  h igh  con f idence  wou ld  have  to  be  done  ve ry3

care fu l l y .   4

          We can  ta l k  abou t  tha t .   I  t h ink ,  pe rhaps ,  a t  t he  end  o f  t he5

day  today .   I  t h ink  i t  i s  an  a t t rac t i ve  i dea .   Maybe  we  can  so r t  o f6

t h ink  abou t  tha t  and  how tha t  m igh t  be  done  and ,  you  know,  so r t  o f7

what  the  cavea ts  and  the  s t reng ths  o f  t ha t  m igh t  be .   Bu t  l e t ' s  do8

t ha t  l a te r  on .9

          D r .  S tyb lo .10

          DR.  STYBLO:   Jus t  a  coup le  o f  words  to  back  up  wha t  Dr .11

Kosne t t  sa id .   I f  you  do  u r ina ry  ana lys i s ,  and  i t  makes  a  l o t  o f12

sense  to  me ,  p lease  do  food  spec ia t i on  o f  a rsen ic  i n  u r ine .   I f  you13

can  a r range  spec ia t i on  a l l  t he  way  to  ox ida t ion  s ta tes ,  i t  wou ld  be14

he lp fu l  because  we  w i l l  a l l  ev idence  to  be l i eve  tha t  t r i va len t15

methy la ted  spec ies  i n  u r ine  cou ld  be  marke rs  o f  o the r  adverse16

e f fec ts ,  ca rc inogen ic i t y .   You  can  re fe r  i t  t o  l abs  l i ke  Chr i s  Lees ,17

o f  Canada ,  o r  Rose  Mar ie  De la raso  (ph )  i n  Mex ico  C i t y .18

          DR.  ROBERTS:   We can  make  tha t  a  par t  o f  ou r  d i scuss ion  a19

l i t t l e  b i t  l a te r  on  today .20

          Le t  me  ask .   D r .  Vu ,  I  go t  the  sense  tha t  maybe  you  were21
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l ook ing  fo r  someth ing  a  l i t t l e  more  spec i f i c  i n  te rms  o f1

recommenda t ions  on  sources  o f  i n fo rmat ion .   Maybe  tha t  the2

wrong  impress ion .3

          DR.  VU:   I  t h ink  I 'm  jus t  con fe r r i ng  w i th  ou r  co l l eagues4

here .   I  t h ink  the  recommenda t ions  the  Pane l  co l l ec t i ve l y  have5

made i s  a  ve ry  sound  approach  and  ce r ta in l y  the  Agency  w i l l6

cons ide r  the  approach  you  ta l ked  abou t .7

          I t ' s  a lways  the  leve l  o f  de ta i l ,  o f  cou rse ,  as  Dr .  C lewe l l  sa id .  8

We have  to  use  ou r  b ra in  as  we l l  as  l ook  a t  da ta ,  e t  ce te ra .   And  we9

wi l l  cons ider  t ha t .10

          And  on  the  i ssues  o f  recommended  research ,  ce r ta in l y ,  as  Dr .11

Rober t s  sa id ,  we  w i l l  be  app rec ia t i ve  to  spend  some t ime  and  ta l k12

abou t  some o f  the  key  research  needs  tha t  you  th ink  rea l l y  have13

majo r  impac t  i n to  the  g round  t ru th ,  wha teve r  the  va l i da t i on .   So  I14

t h ink  i f  you  can  spend  some t ime ,  tha t  wou ld  be  ve ry  wor thwh i l e15

f o r  t he  Agency .   Thank  you .16

          DR.  ROBERTS:   Okay .   Yeah ,  I  ag ree  w i th  Dr .  C lewe l l ' s17

comments .   I  t h ink  tha t  t he  approach  tha t  he  ou t l i ned  i s  sound .   I18

don ' t  know tha t  we  can  go  i n to  a  l o t  o f  de ta i l  he re  i n  te rms  fo r  t h i s19

use  th i s  d i s t r i bu t i on ;  f o r  t ha t ,  use  tha t  d i s t r i bu t i on .   I  t h ink  i t  w i l l20

be  a  p rocess  as  he  desc r ibed  o f  t r y ing  some d i f f e ren t  th ings  and21
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see ing  wha t  you  ge t  and  lea rn ing  f rom tha t .1

          I s  the re  any th ing  tha t  anyone  on  the  pane l  wou ld  l i ke  to  add2

be fo re  we  move  on  to  the  nex t  ques t i on?   D r .  Smi th .3

          DR.  SMITH:   I  guess  i n  te rms  o f  spec i f i c  d i s t r i bu t i ons ,  t he4

on ly  one  tha t  I ,  o the rw ise  in  ask ing  you  to  use  your  b ra in ,  wh ich  I5

know you  w i l l ,  i s  t ha t  wha t  I  f ee l  s t rong ly  abou t  i s  tha t  I  do  fee l6

s t rong ly  tha t  I  wou ld  rea l l y  l i ke  to  see  you  t r y  to  i nco rpo ra te  the7

new da ta  tha t  Dr .  F reeman i s  hope fu l l y  go ing  to  be  coming  ou t8

wi th  soon  as  opposed  to  the  cu r ren t  da ta  on  hand- to -mou th9

behav io r .10

          DR.  ROBERTS:   Okay .   Any th ing  e l se  be fo re  we  move  on  to11

Ques t ion  9?12

          DR.  EDWARDS:   Ques t i on  9  has  to  dea l  w i th  t he  l ack  o f13

Agency  da ta  fo r  use  on  t rans fe r  o f  res idues  f rom wood  su r faces  to14

sk in .   So  we  a re  ask ing ,  we  assume tha t  a  one- to -one  re la t i onsh ip15

app l ies  to  the  t rans fe r  o f  res idues  f rom wood  to  sk in .   The  Pane l  i s16

asked  to  address  whe the r  th i s  i s  a  reasonab le  assumpt ion ,  and ,  i f17

no t ,  t o  p rov ide  gu idance  on  o the r  approaches .   We had  used  the18

t u r f  res idue  one- to -one  as  a  su r roga te .19

          DR.  ROBERTS:   Dr .  F reeman .20

          DR.  FREEMAN:   The  answer  i s  no .21
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          DR.  ROBERTS:   W i th  the  m ic rophone  th i s  t ime .1

          DR.  FREEMAN:   Okay .   Wha t  I  sa id  i s  " the  answer  i s  no . "  2

I t ' s  no t  adequa te .   One  o f  t he  th ings  tha t  i s  ve ry  f rus t ra t i ng  abou t3

t h i s  p ro jec t  i n  pa r t i cu la r  i s  t ha t  a t  t h i s  po in t  we  have  no  da ta  on4

how you  wou ld  de f ine  the  res idues  tha t  a re  on  these  boards ,5

whether  we ' re  ta l k ing  c rys ta l l i ne  s t ruc tu res ,  we t ,  o i l y ,  dus t6

par t i c l es ,  t h ings  tha t  a re  bound  to  dus t  o r  sand ,  you  know,7

par t i cu la r -s i ze  d i s t r i bu t i on ,  we  have  no th ing .8

          G iven  tha t ,  we  have  to  l ook  a t  o the r  peop le ' s  da ta  i n  te rms  o f9

t rans fe r  and  wha t  we  know.   And  I  w i l l  t a l k  abou t  d ry  pa r t i c les10

because  tha t ' s  wha t  I 'm  mos t  fam i l i a r  w i th .   11

          Wha t  we  know w i th  d ry  pa r t i c les  i s  tha t  the re  i s  a  l im i ted12

s ize  f rac t i on  tha t  adheres  to  hands .   Tha t  you  can  ac tua l l y  p i ck  up13

some fa i r l y  l a rge  par t i c l es  on  the  f i ngers ,  bu t  t hey  fa l l  o f f ,  bu t  t ha t14

f a l l  o f f .   And  tha t ,  t yp i ca l l y ,  t he  s i zes  o f  t he  par t i c l es  tha t  adhere15

t o  hands  a re  under  100  m ic rons .   I n  fac t ,  t he re  i s  some da ta  tha t16

sugges ts  tha t  i t  i s  under  60  m ic rons .17

          We were  p resen ted  w i th  some da ta  by  Dr .  S t i l lwe l l  yes te rday18

t ha t  had  a  ve ry  sma l l  se t  o f  da ta  wh ich  sugges ted  tha t  the  t rans fe r19

was  somewhere  be tween  30  and  87  pe rcen t .20

          The  da ta  f rom SCS tha t  was  p resen ted  to  us  had  a  range  o f  221
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t o  74  pe rcen t ,  depend ing  on  whe the r  the  wood  was  f resh  CCA,  aged1

CCA,  o r  CCA wood  tha t  had  been  t rea ted  in  some way .   One- to -one2

was  never  an  i ssue  in  any  o f  t hese  s tud ies .3

          Char les  Rhodes  in  h i s  work  came up  w i th  t rans fe rs  o f  48  to4

76  pe rcen t .   Wha t  we ' re  ge t t i ng  i s  ranges .   The  SCS da ta  show tha t5

t he re ' s  was  enormous  va r iab i l i t y  f rom hand  to  hand  on  the  same6

boards .7

          I  don ' t  t h ink  one  i s  a  good  number .   I  t h ink  you ' re  go ing  to8

have  to  work  w i th  the  range ,  wh ich  ge ts  back  to  ou r  who le9

probab i l i s t i c  bus iness  aga in .10

          So  tha t ' s  wha t  I  had  to  say .11

          DR.  ROBERTS:   D r .  Hopenhayn-R ich12

          DR.  HOPENHAYN-RICH:   We l l ,  f i r s t  o f  a l l ,  t hank  you ,  D r .13

Rober ts ,  f o r  so r t  o f  ge t t i ng  me  o f f  t he  hook  because  I  had  been14

ass igned  to  l ead  th i s  ques t i on ;  and  I 'm  ve ry  apprec ia te  because  i t15

rea l l y  i s  qu i te  comp le te l y ,  I  m igh t  say ,  ou ts ide  my  f i e l d  exper t i se16

as  an  ep idemio log i s t .   So  the  few  th ings  tha t  I  was  go ing  to  say17

were  p re t t y  much  covered  by  Dr .  F reeman.18

          I  wou ld  a l so  j us t  l i ke  to  add  tha t  w i th  respec t  t o  t he  SCC19

repor t  t ha t  I  rev iewed ,  a l so ,  i n  add i t i on  to  the re  be ing  a  l o t  o f20

var iab i l i t y  w i th in  each  g roup ,  you  have  g roups  l i ke  aged21
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CCA- t rea ted  wood  and  then  sea led  t rea ted  wood .   So  I  wondered1

what  happened  w i th  aged ,  sea led ,  t rea ted  wood  and  a l l  t he  o the r2

poss ib le  pe rmuta t ions  among  the  d i f f e ren t  t ypes  o f  woods .3

          Bu t  I  w i l l  l e t ,  a t  t h i s  po in t ,  D r .  K i sse l ,  who  i s  a l so  much4

more  o f  an  exper t  on  th i s  top i c  than  me,  con t inue .5

          DR.  ROBERTS:   Thank  you .   D r .  K i sse l .   You ' re  go ing  to6

have  to  use  the  m ic rophone ,  so r ry .7

          DR.  K ISSEL:   Par t  o f  my  ob jec t i on  here  i s  - -  ac tua l l y  mos t8

o f  my  ob jec t i on  he re  i s  concep tua l  w i th  th i s  approach .   I  t h ink  you9

ment ioned  tha t  you  were  us ing  the  SOPs  tha t  were  p resen ted  in  ' 9910

or  somet ime  a round  then  tha t  had  th i s  t rans fe r  equa t ion  i n  i t .   And11

t h i s  no t ion  o f  a  t rans fe r  e f f i c iency ,  I  t h ink ,  i s  po ten t ia l l y12

mis lead ing .   And  the  i ssue  tha t  had  come up  then  and  wh ich  po in ts13

ou t  one  o f  t he  shor t comings  i s  tha t  th ings  tha t  a re  con tamina ted14

t ha t  you  con tac t  don ' t  necessar i l y  have  la rge r  su r face  a reas  than15

t he  hands .   16

          And ,  spec i f i ca l l y ,  t he  i ssue  then  - -  and  the re  was  paper17

pub l i shed  a  wh i l e  back  i n  wh ich  l a rge  doses  to  ch i l d ren  were18

es t ima ted  on  the  bas is  o f  exposure  to  l a rge  res idues  on  toys .   Bu t19

t he  toys  ac tua l l y  were  sma l l e r  i n  su r face  a rea  than  the  hands .   And20

why  the  ca lcu la t i on  was  done  then  v io la ted  conserva t ion  o f  mass21
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and  made  the  toys  p roduce  pes t i c ide  to  c rea te  l oad ing  on  hands1

t ha t  were  l a rge r  t han  the  toys  were  i n  t he  f i r s t  p lace .   And  tha t ' s2

no t  a  good  way  to  do  ma themat i cs  and  do  mode l i ng .3

          And  so  I  wou ld  recommend  tha t  th i s  pa r t i cu la r  equa t ion  be4

abandoned .   I  ac tua l l y  recommended  i t  when  I  was  on  tha t  SAP in5

1999 .   And  I 'm  recommend ing  aga in  tha t  you  toss  i t  ou t  and  f i nd  a6

d i f fe ren t  way  to  do  th i s  ca l cu la t i on  because  the re  a re  s i t ua t i ons  i n7

wh ich  you  w ind  up  p roduc ing  mass  ou t  o f  t h in  a i r ,  wh ich  i s  j us t8

genera l l y  bad  fo rm.9

          On  top  o f  t ha t ,  I  t h ink  ca l l i ng  i t  e f f i c i ency  i s  j us t  m is lead ing10

because  the  su r face  a rea  o f  t he  hand  and  the  su r face  a rea  o f  t he11

env i ronment  tha t  i t  comes  in  con tac t  w i th  can  be  ve ry  d i f f e ren t .  12

And  wha t  i t  r ea l l y  i s  i s  j us t  a  ra t i o  o f  a  hand  concen t ra t i on  to  some13

sur face  concen t ra t i on  wh ich  was  o f  an  env i ronment  wh ich  cou ld  be14

very  d i f f e ren t  i n  scenar io  t o  ano the r  scenar io .   There ' s  no  rea l15

reason  why  those  th ings  shou ld  ma tch  up  n i ce l y .16

          You  cou ld  eas i l y  pos tu la te  cases  in  wh ich  the  resu l t i ng  hand17

concen t ra t i on  i n  the  hand  load ing  ac tua l l y  go t  to  be  much  la rge r18

t han  the  env i ronmenta l  l oad ing .   And  one  o f  t he  comments19

yes te rday  o r  the  day  be fo re  was  tha t  a  150-pe rcen t  number  d idn ' t20

make  any  sense  because  i t  was  too  h igh ,  bu t  you  cou ld  eas i l y  ge t21
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t ha t  so r t  o f  a  resu l t  depend ing  on  wha t  k ind  o f  scenar io  you ' re1

t a l k ing  abou t .2

          And  the  p rob lem i s  tha t  peop le  th ink  o f  a  hundred  pe rcen t  as3

be ing  the  top  e f f i c i enc ies .   Bu t  t he  way  th i s  e f f i c i ency  i s  de f i ned ,4

i n  fac t ,  t he re  i s  no  l im i t  on  the  pe rcen t  tha t  you  cou ld  conce ivab ly5

ge t .6

          So  wh i l e  I  guess  I  ag ree  tha t  t he re ' s  a  p rob lem w i th  t he  da ta7

and  p i ck ing  a  spec i f i c  number  ou t  o f  i t ,  I  t h ink  the re ' s  a  b igger8

prob lem here  tha t  concep tua l l y  t h i s  i s  a  bad  way  to  go  a t  t h i s9

i ssue .10

          DR.  ROBERTS:   D r .  Smi th .11

          DR.  SMITH:   I ' d  l i ke  to  fo l l ow  up  on  Dr .  K i sse l ' s  comments12

on  concern  abou t  the  concep tua l  approach .   And  I  t h ink  wha t  I13

wou ld  l i ke  to  do  i s  use  th i s  as  an  oppor tun i t y  to  emphas ize  some o f14

t he  po in ts  I ' ve  made  ove r  the  pas t  coup le  o f  days .15

          The  f i r s t  one ,  t o  beg in  w i th ,  i s  t h i s  no t i on  o f  a  t rans fe r16

e f f i c i ency  i s  one  - -  and  I  t h ink  I ' ve  asked  th i s  severa l  t imes  and  I17

t h ink  i t ' s  been  con f i rmed  - -  no  one  has  done  a  s tudy  to  show us  tha t18

t he  t rans fe r  e f f i c i enc ies  a re  cons tan t  as  a  func t i on  o f  su r face  a rea19

wiped .   Tha t  i s  an  under l y ing  assumpt ion  in  the  way  you ' re  app ly20

t h i s .21
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          There  a re  l o t s  o f  d i f f e ren t ,  you  know,  s tud ies  tha t  a re  ou t1

t he re .   Some use  100  cen t ime te rs  squared .   Some use  200 .   Some2

use  400 .   Some take  hand  samp les  and  no rma l i ze  to  the  su r face3

area  o f  the  hand .   O the rs  take  them norma l i zed  to  the  su r face  a rea4

o f  t he  hand  sw iped .   There  i s  comp le te  chaos  i n  t he  da ta  se ts  ou t5

t he re .   And  the re ' s  no  reason  to  be l i eve  tha t  t he  t rans fe r  e f f i c i ency6

i s  a  cons tan t  func t i on  o f  t he  su r face  a rea .7

          So  one  th ing  tha t  you ' ve  go t  t o  do  i s ,  i n  the  s tud ies  you ' re8

p lann ing ,  you  need  to  go  ou t  and  inves t iga te  tha t .   Fo r  wha teve r9

method  you ' re  go ing  to  use ,  you ' ve  go t  to  conv ince  us  tha t10

whatever  t rans fe r  e f f i c iency ,  i f  you ' re  go ing  to  emp loy  th i s11

concep tua l  mode l ,  wh ich  I  have  doub ts  abou t ,  t ha t  you ' ve  go t  t o12

show us  wha t  i t  i s  t ha t ' s  a  func t i on  o f  su r face  a rea  tha t ' s  been13

wiped .   And  you  may  have  to  do  th i s  fo r  damp ve rsus  d ry .14

          Then  i f  you ' re  go ing  to  do  the  cu r ren t  approach ,  wh ich  i s15

assume th i s  one- to -one  o r  wha teve r  you ' re  go ing  to  assume,  you16

need  to  genera te  emp i r i ca l  da ta  to  de fend  tha t .17

          And ,  so ,  fo r  examp le ,  r i gh t  now as  I  unders tand  the  p lanned18

s tudy  you  have ,  you ' re  go ing  ou t  t o  co l l ec t  add i t i ona l  da ta  j o in t l y19

wi th  Consumer  P roduc t  Sa fe ty  Commiss ion .   I t ' s  my  unders tand ing20

t ha t  t he re  i s  no  i n ten t i on  to  ge t  any  hand  da ta  a t  t h i s  t ime .   Bu t21
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t ha t ' s  c ruc ia l  da ta  to  ge t  i f  you  i n tend  to  va l i da te  the  mode l  t ha t1

you ' re  p ropos ing  to  use .2

          And ,  aga in ,  I  have  my  doub ts  abou t  the  mode l .   Bu t  i f  you ' re3

go ing  to  go  to  tha t  app roach ,  i t ' s  ve ry  impor tan t  t ha t  you  do  tha t .  4

So I  j us t  wan t  to  emphas ize  tha t  I  have  no  know ledge  whe the r  the5

one- to -one  number  makes  sense  o r  no t .   I ' ve  t r i ed  to  take  some o f6

t he  ex i s t i ng  se ts  tha t  a re  ou t  the re  where  we  have  bo th  hand  and7

wipes ,  some o f  i t ' s  a rsen ic ;  some o f  i t ' s  pes t i c ides .   I  don ' t  see  a8

l o t  o f  suppor t  f o r  t he  approach .   And  I  wou ld  encourage  you  to9

p lay  tha t  game as  we l l .10

          Bu t  I  rea l l y  wou ld  l i ke  to  see  much  more  i n  the  way  o f11

method  deve lopmen t  to  under l i e  th i s  app roach  w i th  you r12

acqu is i t i on  o f  new da ta .13

          DR.  ROBERTS:   Some good  comments  so  fa r .   Anyone  e l se14

l i ke  to  add  to  th i s?15

          DR.  DANG:   Cha i rman ,  th i s  i s  Wins ton  Dang .   I  ag ree  w i th16

Dr .  K isse l ' s  and  Dr .  Smi th ' s  po in t .   I t ' s  t he  worse -case  scenar io17

under  th i s  k ind  o f  assumpt ion  i s  k ind  o f  much ,  much18

overes t imated .   I  mean ,  no t  rea l i s t i c .19

          Bu t  i f  you  l ook ,  as  I  men t ioned  yes te rday ,  mos t  s tud ies  fo r20

so  ca l l ed  " t rans fe r  e f f i c iency "  r i gh t  now i s  f rom ( inaud ib le )21
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sur face  to  ano the r  su r face .   So  the  ( i naud ib le )  su r face  to  ano the r1

sur face ,  we  can  es t ima te  how much  amoun t  t rans fe r  to  the  o the r2

sur face .   Tha t ' s  mos t  o f  ag r i cu l t u re  work  on  the  tu r f ,  i s  pu t  on  the3

t oys  o r  f u rn i tu re  we  can  es t ima te  i t .4

          And  Dr .  Keeser ' s  s tudy  i n  1998  ta l k ing  abou t  f rom the  so i l ,5

how much  to  the  mou th  o r  o the r .   Tha t  number  amoun t  we  have  no6

- -  r i gh t  now we  don ' t  know exac t l y  CCA f rom wood  su r faces7

because  the  wood  su r faces  impregna ted  i t  i n to  the  wood .   On  the8

sur face ,  i s  res idue  amoun t .   There  we  have  to  assume i f  i t ' s  1009

mic rog ram per  100  square  cen t ime te r  hav ing  been  w iped  on to  the10

c lo thes  o r  w iped  on to  the  hands .11

          I  don ' t  know i f  I 'm  c lea r l y  ab le  to  exp la in  to  eve rybody  o r12

no t .   Because  so  fa r  i n  ou r  concep t ,  i t  i s  we  have  no  da ta  to  show13

t he  rea l  t rue  amoun t  o f  t he  res idue  on  the  wood  su r face .   I s  i t  same14

amoun t  f rom the  w iped  tes t  t ha t  i s  showed  he re .   So  fa r ,  t h i s  i s  t he15

bes t  we  have  tha t  used  tha t  k ind  o f  assumpt ion  on  the re .   Bu t  I16

unders tand  tha t  tha t ' s  ove res t ima te .   And  so  we  a re  seek ing  fo r  a17

( i naud ib le ) .18

          DR.  ROBERTS:   Thank  you .   D r .  Smi th .19

          DR.  SMITH:   I  wou ld  j us t  l i ke  to  emphas ize  tha t  I  don ' t20

know th ink  you  know i f  i t ' s  an  ove res t ima te  o r  no t .   You  know,21



                                                           
                                                          
109

when  I ' ve  l ooked  a t  t he  emp i r i ca l  da ta  tha t ' s  ou t  the re ,  I  can  ge t  i t1

t o  go  two fo ld  e i t he r  way ,  depend ing  on  the  su r face  and  depend ing2

on  the  subs tance  tha t ' s  l ooked  a t .3

          So  I  rea l l y  don ' t  t h ink  you  know whe the r  you  have  an4

overes t imate  o r  no t .   So  I  wou ld  be  ve ry  res i s tan t  t o  c lass i f y ing  i t5

as  be ing  ove r l y  conserva t i ve .   Because  remember ,  wha t  you ' re6

do ing  r i gh t  now i s  you ' ve  go t  w ipe  da ta ,  you  take  a  b lock  o f  wood ,7

you  w ipe  some su r face .   C lea r l y  the re ' s  accumu la t i on  on to  tha t .  8

You norma l i ze  i t  ove r  t ha t  su r face  a rea .   9

          Under  you r  cu r ren t  mode l  you  assume you  pu t  the  hand  down10

on  the  su r face ,  t he re ' s  no  cons ide ra t i on  to  how much  the  hand  i s11

con tac t i ng  tha t  su r face ,  how long ,  and  you ' re  a l l ow ing  fo r12

abso lu te l y  no  accumu la t i on  on to  the  hand .   And  we  know we  have13

emp i r i ca l  da ta  tha t  the re  i s  accumu la t i on  on  the  hand .   We a l so14

know tha t  i t ' s  ve ry  non l i nea r .15

          So  I  don ' t  know how fa r  you ' re  o f f ,  bu t  I  do  know tha t  you ' re16

o f f .   So  I  wou ld ,  aga in ,  s t rong ly  encourage  you  to ,  i n  the  new17

s tud ies  you ' re  go ing  to  be  do ing ,  co l l ec t  da ta  tha t  w i l l  he lp  us18

be t te r  unders tand  tha t .19

          DR.  ROBERTS:   Okay .   We l l ,  f i na l  ca l l  f o r  comments  on  th i s20

par t i cu la r  ques t ion .   D r .  G insberg .21
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          DR.  G INSBERG:   Wou ld  i t  make  no t  sense  to  t r y  to  move1

t oward  the  d i rec t  measurements  o f  t he  hand  on  the  wood  ra the r2

t han  us ing  the  sw ipe  da ta?   Why  dea l  w i th  th i s  fac to r  a t  a l l  i f  we3

can  genera te  new da ta  i n  th i s  new round  o f  t es t i ng .   And  we4

a l ready  have  some da ta  f rom SCS.   AWG showed  one  ove rhead  tha t5

had  some da ta  f rom Ma ine  tha t  I  t h ink  Dr .  Smi th  had  genera ted ,  as6

wel l  as  the  Ca l i f o rn ia  da ta  and  the  SCS Data  wh ich  i s  d i rec t7

measuremen ts  on  hand  up take  wh ich  doesn ' t  i nvo l ve  th i s8

i n te rmed ia te  s tep  o f  t h i s  ca l cu la t i on .9

          And  i f  we  had  oppor tun i t y  fo r  new da ta  as  has  been10

recommended  by  o the rs ,  maybe  to  use  tha t  as  the  p r imary  da ta11

bases  and  then  use  the  sw ipe  da ta  w i th  o ther  mate r ia l s  as  so r t  o f12

backup  to  suppor t  wha teve r  d i s t r i bu t i ons  you  wan t  to  use .   Bu t13

maybe  tha t  shou ld  be  the  p r imary  way  to  go .14

          DR.  ROBERTS:   D r .  Hopenhayn-R ich .15

          DR.  HOPENHAYN-RICH:   My  ques t ion  i s  a  c la r i f i ca t i on  o f16

what  you  jus t  sa id ,  D r .  G insberg .   And  i t  m igh t  j us t  be  a  p roduc t  o f17

my ignorance  o f  t h i s  top i c .18

          Bu t  i f  you  on ly  do  the  hand  and  you ' re  t r y ing  to  ge t  a t  a19

re la t i onsh ip  be tween  wha t ' s  the re  and  wha t  ge ts  on  the  hand ,  wha t20

are  you  go ing  to  compare  wha t  you  ge t  on  the  hand  to?   Wha t  the ,21
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you  know,  t rue  concen t ra t i on  i s  on  tha t  board  o r  tha t  s t ruc tu re  o r1

whatever  i t  i s  t ha t  the  wood  i s?   Wha t  i s  you r  compar i son?2

          DR.  ROBERTS:   Dr .  G insberg .3

          DR.  G INSBERG:   Fo r  t he  r i sk  assessmen t  pu rpose ,  t he4

re levan t  env i ronmenta l  measurement  wou ld  be  the  concen t ra t i on  o f5

l oad ing  o f  a rsen ic  o r  ch romium per  cen t imete r  squared  o f  hand6

sur face  a rea  tha t  i s  ge t t i ng  i n to  a  mou th .   So  wha t  i s  on  a7

f i l t e r -paper  w ipe ,  wh ich  i s  no t  go ing  i n to  any  ch i l d ' s  mou th  i s8

removed  a t  l eas t  one  s tep  f rom wha t  we  need  i n  a  r i sk  ca l cu la t i on .9

          What  i s  d i rec t l y  re levan t  fo r  a  r i sk  ca l cu la t i on  i s  wha t  a10

hand  can  p i ck  up .   Now,  I 'm  no t  say ing  tha t  t ha t ' s  such  a11

s t ra igh t fo rward  th ing  to  measure  because ,  as  we  have  sa id  be fo re ,12

t ha t  t he re ' s  va r i ab i l i t y .   You  cou ld  go  and  w ipe  a  sma l l  a rea ,  and13

t hen  you  m igh t  - -  we l l ,  ac tua l l y  I  t h ink  the  i ssue  tha t  D r .  Smi th14

was  ra i s ing  i s  impor tan t  t o  l ook  a t .   15

          Bu t  I  t h ink  tha t  as  l ong  as  on  a  board  su r face  a rea  you  do  the16

exper imen t  such  tha t  you  reach  some k ind  o f  equ i l i b r i um,  and  tha t17

assuming  in  th i s  th ree -m inu te  re load ing  o r  i f  i t ' s  n ine  pe r  hou r ,18

what  i s  t ha t  t ime  l im i t  re load ing .   Bu t  wha teve r  tha t  re load ing19

per iod  i s ,  i f  you  run  you r  exper imen ts  so  tha t  somebody  loads  the i r20

hand  fo r  tha t  th ree  m inu te  i n te rva l ,  wha teve r ,  see  wha t  you  can21
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ac tua l l y  p i ck  up  w i th  the  mo is tened  - -  assume tha t  t he  ch i l d ' s  hand1

i s  mo is tened  because  o f  hand- to -mou th  ac t i v i t y  o r  because  the i r2

pa lms  a re  swea ty ,  wha tever .3

          Wha t  do  you  p i ck  up  in  the  th ree -m inu te  l oad ing  pe r iod  on4

t hese  d i f f e ren t  k i nds  o f  deck  su r faces .   Maybe  tha t  i s  i r re levan t .  5

You  know,  I 'm  jus t  b ra ins to rm ing .   Bu t  maybe  tha t ' s  a  good  way  to6

do  i t  r a the r  t han  th i s  sw ipe  and  then  th i s  ca l cu la t i on .7

          DR.  ROBERTS:   We l l ,  I  t h i nk  some hand-measuremen t  da ta ,8

i n  my  op in ion ,  a re  go ing  to  be  impor tan t  whe the r  they  a re ,  as  Dr .9

Smi th  sugges ted ,  essen t ia l  f o r  ve r i f y i ng  o r  va l i da t i ng  wha teve r10

mode l  tha t  you  p i ck  o r  whe the r  they  become the  p r imary  means  o f11

co l l ec t i ng  da ta .   D r .  C lewe l l .12

          DR.  CLEWELL:   I  t h ink  tha t  Gary  has  a  rea l l y  good  po in t .  13

Wel l ,  wha t  we  rea l l y  wan t  to  know i s  the  hand  concen t ra t i on ,14

assoc ia ted  hand-su r face  concen t ra t i on ,  assoc ia ted  w i th  con tac t15

f rom the  wood ;  and  we ' re  t r y ing  to  i n fe r  i t  f rom some so r t  o f16

measure  o f  w ipe  concen t ra t i on  resu l t i ng  f rom con tac t  to  the  wood .17

          So  tha t  the re  i s  ex i s t i ng  da ta .   I  know e i the r  Dr .  Townsend  o r18

t he  o the r  pe rson  f rom F lo r ida  desc r ibed  some yes te rday  tha t  they19

had  recen t l y  co l l ec ted .   There  were  two  d i f f e ren t  SCS s tud ies ,  one20

i s  ' 98 ,  one  in  2001 .   And  so  tha t  da ta  cou ld  be  used  to  t r y  to21
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prov ide  a  co r re la t i on  be tween  them.1

          Bu t  i t  seems  i f  t hey  a re  go ing  to  do  a  new s tudy ,  t hey  cou ld ,2

as  pa r t  o f  t ha t  s tudy ,  do  a  sma l l  subse t  o f  t he  p laces  they ' re  go ing ,3

a  compar i son  o f  hand- to  w ipe  i f  t hey  can ' t  rea l l y  do  a  hand  one  in4

every  l oca t i on .   I t  m igh t  be  l og i s t i ca l l y  d i f f i cu l t .   They  cou ld  do5

t he i r  own  co r re la t i on  fo r  the  methods  they ' re  us ing  in  o rde r  to  be6

ab le  to  do  a  be t te r  i n fe rence  fo r  t he  fu l l  da ta  se t  wh ich  cou ld  s t i l l7

be  done  w i th  w ipes .8

          DR.  ROBERTS:   D r .  Smi th .9

          DR.  SMITH:   I  wou ld  l i ke  to  fo l l ow  up  on  tha t .   I  mean  I10

agree  w i th  i t ,  genera l l y ,  bu t  I  t h ink  I  wou ld  take  i t  even  a  s tep11

f u r the r .   I  t h ink  wha t  we  wou ld  rea l l y  l i ke  and  wha t  wou ld  go  ve ry ,12

very  n i ce l y  was  Dr .  F reeman 's  new da ta  wou ld  be  i f  we  go  ou t  and13

ac tua l l y  ge t  w ipe  samp les  o f  ch i l d ren  hands  on  va r ious14

p layg rounds .   I t  wou ldn ' t  be  a  d i f f i cu l t  measuremen t  to  ge t .   I t  w i l l15

be  a  l o t  eas ie r  to  ge t  th rough  an  IRB than  some o f  the  o the r  s tud ies16

t ha t  we ' re  th ink ing  abou t  amongs t  t h i s  g roup .17

          And  I  unders tand  the  des i re  fo r  a  w ipe  tes t  because  i t  g i ves18

us  th i s  sense  o f  con t ro l .   We can  go  ou t  and  reduce  the  va r ian ts  and19

we can  rea l l y  l ook  a t  a l l  t hese  wood  fac to r  i ssues .   And  i t  m igh t  be20

n ice  to  have  tha t .21
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          Bu t  fo r  the  ana lys i s  we  wan t  to  do ,  we  rea l l y  need  to1

embrace  the  va r iab i l i t y  tha t  the  ch i l d ren  p rov ide  us  because  the2

k ids  a re  ou t  t he re .   Somet imes  the i r  hands  a re  we t .   Somet imes3

t he i r  hands  a re  s t i cky .   I t ' s  a  ve ry  va r iab le  wor ld  ou t  the re .   And4

t ha t ' s  t he  i n fo rmat ion  we  need  to  cap tu re .5

          And  as  fa r  as  I  know,  I  have  the  one  da ta  po in t  on  a  ch i l d ' s6

hand  a t  t h i s  po in t  i n  t ime .   And  tha t  doesn ' t  s t r i ke  - -  i t  wou ld  be7

ra the r  ha rd  to  make  a  d i s t r i bu t i on  o f  t ha t .8

          So  I  wou ld  s t rong ly  encourage  us  to  be  th ink ing  abou t  go ing9

and  co l l ec t i ng  da ta  on  ch i l d ren ' s  hands  in  ac tua l  p layg round10

se t t i ngs .11

          DR.  ROBERTS:   I  l i ke  you r  sugges t ion ,  pe rsona l l y .   Any12

o the r  comments?13

          DR.  G INSBERG:   Tha t ' s  wha t  I  was  go ing  to  say .14

          DR.  ROBERTS:   D r .  G insberg  l i kes  tha t  sugges t ion ,  t oo .15

          Any th ing  e l se  on  th i s  pa r t i cu la r  po in t?   D r .  Vu ,  have  we  been16

reasonab ly  c lea r  on  th i s  one?17

          DR.  VU:   I 'm  see ing  my  co l l eagues  nodd ing  the i r  heads .  18

Yes .   Thank  you .19

          DR.  ROBERTS:   Le t ' s  t ake  a  sho r t  b reak ,  and  I  mean  sho r t ,20

l i ke  15  m inu tes .   Take  ca re  o f  bus iness  and  come back  a t  4  o ' c lock .  21
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Tha t ' s  s i x  more  to  go .1

          (B r i e f  b reak . )2

          DR.  ROBERTS:   F i r s t  o f f ,  I  have  to  apo log ize  to  Dr .  Lees .  3

Shor t l y  a f te r  we  had  comp le ted  ou r  d i scuss ion  on  Ques t ion  No .  6 ,4

he  had  asked  fo r  the  oppor tun i t y  to  so r t  o f  reopen  i t  b r i e f l y  to5

make  a  comment ,  and  I  f o rgo t  abou t  i t .   We go t  s ta r ted  in to  7  and6

t hen  8  and  then  9 .   So  w i th  my  apo log ies ,  l e t  me  go  ahead  and7

reopen ,  b r ie f l y ,  Ques t ion  No .  6  to  g i ve  Dr .  Lees  the  oppor tun i t y  to8

make a  comment .9

          DR.  LEES:   Thank  you .   Ac tua l l y ,  I ' d  j us t  l i ke  to  make  a10

comment  fo r  the  reco rd .   And  as  you  remember ,  o r  maybe  you  don ' t11

a t  th i s  po in t ,  a t  t he  end  o f  t he  d i scuss ion  on  ch romium and  de rma l12

i s sue ,  i t  was  s ta ted  tha t  t he  i ndus t r i a l  popu la t i on  m igh t  be  a  good13

i nd i ca to r  o f  de rma l  e f fec ts  and  tha t  may  o r  may  no t  be  so .   14

          I ' d  j us t  l i ke  to  pu t  ou t  the  cavea t  tha t  espec ia l l y  when  you ' re15

dea l i ng  w i th  sens i t i ze rs  i n  i ndus t r i a l  popu la t i ons  sens i t i ve  peop le16

se lec t  ou t .   So  tha t  i n  a  c ross -sec t i ona l  s tudy  even  though  the re17

had  been  lo t s  o f  sens i t i zed  peop le ,  i f  go  ou t  the re  and  look ,  you18

may no t  see  them.   So  I  wan t  t o  ge t  t ha t  cavea t  on  the  reco rd .  19

Thank  you .20

          DR.  ROBERTS:   Thank  you  ve ry  much ,  Dr .  Lees .21
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          I ,  a l so ,  wan t  to  do  a  sma l l  go -back  on  Ques t ion  9 .   I  was1

hop ing  we  cou ld  have  a l l  o f  t he  pane l  he re .2

          We were  asked  abou t  p robab i l i s t i c  r i sk  assessment  and  were3

asked  spec i f i ca l l y  abou t  some o f  the  inpu ts  and  those  k inds  o f4

t h ings .   I  t h ink  i t  wou ld  be  use fu l ,  pe rhaps ,  a l so ,  f o r  us  to  f i nd  - -5

and  we 've  ta l ked  abou t  o the r  s tud ies  and  th ings  tha t  be6

i nco rpo ra ted  i n to  a  p robab i l i s t i c  r i sk  assessmen t .7

          I 'm  do ing  a  go -back  on  9 .   No ,  I 'm  so r ry .   Go-back  on  8 .   I 'm8

so r ry .   Go  back  on  the  p robab i l i s t i c  r i sk  assessmen t .9

          I  guess  i t  wou ld  be  use fu l ,  I  t h ink ,  f o r  t he  Pane l  t o  g i ve  the10

Agency ,  s ince  they  asked  us  abou t  d i s t r i bu t i ons  and  in fo rma t ion ,11

our  impress ion  o f  whe the r  o r  no t  the  in fo rmat ion  i s  the re  fo r  them12

t o  p roceed  w i th  the  p robab i l i s t i c  r i sk  assessmen t  now,13

immed ia te l y ,  o r  wou ld  we  adv i se  tha t  t hey  wa i t ,  f o r  examp le ,  f o r14

t he  resu l t s  f rom th i s  co l l ec t i on  ac t i v i t y ,  hope fu l l y  mod i f i ed  w i th15

some recommenda t i ons  as  we l l  as  pe rhaps  the  F reeman da ta .   I16

mean,  we  had  a  l o t  o f  sugges t ions  abou t  ways  tha t  cou ld  enhance17

t h i s .18

          A re  these  so r t  o f  re f i nements ,  o r  a re  these  impor tan t  p ieces19

o f  i n fo rmat ion  tha t  shou ld  be  inco rpo ra ted  in to  the  ana lys i s?   I ' d20

l i ke  to  ge t  some comments  and  feedback  f rom the  pane l  members21
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on  tha t .   D r .  McDona ld  and  then  Dr .  Smi th .1

          DR.  MCDONALD:   Cer ta in l y ,  t he  th ings  I  sugges ted  I  saw as2

essen t ia l  re f i nemen ts  bu t  no t  t o  p reven t  one  f rom s ta t i ng  to  work3

on  wha t ' s  ava i l ab le  now.4

          DR.  ROBERTS:   So  to  be  su re  I  unders tand ,  you  th ink  tha t5

t hey  cou ld  pe rhaps  conduc t  the  ana lys i s  and  use  the  ana lys i s  based6

on  the  da ta  they  have  now.   I  guess  I 'm  no t  ta l k ing  abou t  de lay ing7

beg inn ing  to  work  on  i t .   I 'm  ta l k ing  abou t  conduc t ing  an  ana lys i s .  8

I  j us t  wan ted  to  be  c lea r  on  tha t .9

          DR.  MCDONALD:   We can  make  sugges t ions  fo r  wha t10

s tud ies  have  to  be  done ,  bu t  we  have  no  i dea  how long  i t ' s  go ing  to11

t ake  them to  do  i t ,  even  to  ge t  app rova l  l e t  a lone  ca r ry  i t  ou t  and12

ge t  the  resu l t s  back .13

          DR.  ROBERTS:   Thank  you .   D r .  Wargo  and  then  Dr .  Smi th .14

          DR.  WARGO:   A f te r  you .15

          DR.  SMITH:   Thank  you ,  you ' re  mos t  k ind .   Andy  Smi th ,16

Sta te  o f  Ma ine .17

          I  guess  I  wou ld  l ook  - -  i t  depends  on  the  i npu ts .   Some o f18

t hose  tha t  we  have  reason  to  be l i eve  a re  go ing  to  be  ava i l ab le19

soon ,  such  as  Dr .  F reeman 's ,  i f  I  unders tand  co r rec t l y ,  new da ta ,20

no t  to  pu t  any  p ressu re  on  you .21
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          Bu t ,  you  know,  to  me  tha t  da ta  se t  i s ,  you  know,  so  much1

s t ronger ,  as  I  unders tand  i t ,  t han  the  cu r ren t  da ta  se t ,  wh ich  i s  fou r2

i nd i v idua ls ,  t ha t  I  wou ld ,  you  know,  be l i eve  tha t  t he  ana lys i s3

ough t  to  wa i t  f o r  t ha t .   And  I  can  imag ine  tha t  you ' ve  go t  more4

t han  enough  work  to  do  to  keep  you  busy  be tween  now and  tha t5

becoming  ava i l ab le  i n  some fo rm to  be  used .   So  I  don ' t  see  tha t  as6

a  ma jo r  l im i ta t i on ,  I  hope .   So  tha t ' s  one  da ta  se t  t ha t  I  wou ld7

rea l l y  l i ke  to  see  you  use .8

          As  fa r  as  some o f  t he  o ther  da ta ,  fo r  examp le ,  more9

i n fo rma t ion  on  you r  p lanned  s tudy .   Tha t ' s  a  more  d i f f i cu l t  one ,10

bu t  I  guess  I  wou ld ,  depend ing  on  how ou r  d i scuss ion  goes  a t  t he11

end  o f  the  day  abou t  s tud ies .   12

          There ' s  a  pa r t  o f  me  tha t  wou ld  l i ke  to  see  you  wa i t  on  tha t13

as  we l l ,  on l y  i n  pa r t ,  because  I 'm  j us t  ve ry ,  ve ry  concerned ,  as  I ' ve14

sa id ,  t ha t  I  don ' t  know wha t  to  make  o f  t he  assumpt ion  o f  a15

cons tan t  t rans fe r  e f f i c iency .   I  rea l l y  don ' t  know how to  use  the16

ex is t i ng  da ta  tha t ' s  ou t  t he re  r i gh t  now,  un less  you  wan ted  to  use17

t he  ex i s t i ng  hand  da ta  as  a  p lace  to  s ta r t  t o  j us t  s ta r t  t o  beg in  these18

ana lyses .   Bu t  i n  te rms  o f  us ing  the  w ipe  da ta ,  I  j us t  don ' t  know19

how to  use  i t  a t  t h i s  t ime .20

          DR.  ROBERTS:   Thanks .   D r .  Wargo .21
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          DR.  WARGO:   I  t h ink  the  p rocess  o f  mode l  deve lopmen t  i s1

go ing  to  take  some t ime .   I  wou ld  be  su rp r i sed  i f  i t  were  des igned2

i n  s i x  mon ths .   And  I  t h ink  tha t  you ' re  a lways  go ing  to  wan t  to3

improve  componen ts  o f  t he  mode l  and  improve  a l l  t he  d i f f e ren t4

f ac to rs  and  pa ramete rs  tha t  you ' re  t r y ing  to  measure .5

          So ,  once  aga in ,  my  v iew o f  t h i s  i s  t ha t  i t ' s  a  l i v i ng  mode l ,  so6

t o  speak ,  and  tha t  i t  w i l l  improve  i n  qua l i t y .7

          And  Dr .  C lewe l l  had  i t  r i gh t  on ,  I  t h ink ,  when  he  sa id  tha t8

t he  pu rpose  i s  no t  to  sp i t  ou t  a  number  a t  t he  end ;  the  pu rpose  i s9

t ha t  i t ' s  an  educa t iona l  dev i ce ,  i t  a l l ows  you  to  unders tand  the10

re la t i ve  s ign i f i cance  o f  d i f f e ren t  fac to rs .11

          DR.  ROBERTS:   Thank  you .   I  wou ld  j us t  add  a t  some po in t12

i t  may  be  a  l i v i ng  ana lys i s ,  bu t  a t  some po in t  f o r  regu la to ry13

purposes ,  you  say  i t ' s  done .   o r  a t  t h i s  po in t ,  we ' re  go ing  to  take14

t he  resu l t s  o f  t hose  and  make  some k ind  o f  dec is ion .   And  I  t h ink15

t ha t ' s  wha t  t he  Agency  i s  k i nd  o f  faced  w i th .16

          You  know,  they  cou ld  conce ivab ly  p robab i l i s t i c  conduc t  a17

probab i l i s t i c  ana lyses  tomor row,  and  i t  p robab ly  wou ldn ' t  t ake18

t ha t  l ong  to  ge t  i t  done  depend ing  on  the  da ta  sou rces  they  use  and19

how long  they  work  a t  i t  and  how much  goes  i n to  i t .20

          Bu t ,  aga in ,  I 'm  t r y ing  to  ge t  some feedback?   Wou ld  tha t  be  a21
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good  one  in  ou r  op in ion ,  o r  a re  the re  any  sources  o f  i n fo rmat ion  o r1

o ther  fac to rs  tha t  wou ld  go  i n to  tha t?   Yeah ,  Dr .  Smi th .2

          DR.  SMITH:   I t ' s  a lways  an  i n te res t i ng  d i scuss ion  fo r  me3

when  we  seem to  i nvoke  a  much  h igher  s tandard  fo r  wan t ing  to  go4

f o rward  w i th  a  p robab i l i s t i c  ana l ys i s  then  we  do  fo r  wan t ing  to  do5

a  de te rm in i s t i c  ana l ys i s .6

          I f  we ' re  uncer ta in ,  we ' re  uncer ta in ;  and  we  ough t  to  embrace7

t ha t  uncer ta in t y  the  bes t  we  can  and  t r y  to  i nco rpo ra te  i t  i n to  ou r8

ana lys i s .   And  i f  t he  da ta  a re  ve ry  l im i ted ,  you  know,  we  need  to9

t r y  t o  make  some way  o f  es t ima t ing  tha t  uncer ta in t y  and  i nc lud ing10

i t  i n  t he  ana l ys i s .11

          So  I 'm  no t  exac t l y  su re  where  I 'm  go ing  w i th  th i s  comment .  12

Other  than  I  t h ink  we  can  go  fo rward .   Bu t  I  don ' t  t h ink  we  shou ld13

be  pu t t i ng  such  a  h igh  hu rd le  on  say ing  we  need  to  have  the14

abso lu te  bes t  da ta  se t  f o r  u l t ima te l y  charac te r i z i ng  the15

d is t r i bu t i on .16

          DR.  ROBERTS:   Any  o the r  comments  o r  o the r  op in ions  on17

t h i s?   Dr .  Heer inga .18

          DR.  HEERINGA:   As  I  men t ioned  in  my  comments ,  I  t h ink19

t he  two  a reas  o f  weakness  i n  a  p robab i l i s t i c  assessmen t  a re  the20

t ime  and  ac t i v i t y  schedu les  o f  k ids  and  how much  rea l  exposure21
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t hey  have  in  te rms  o f  du ra t i on  to  CCA s t ruc tu res .   And  then  the1

second  i s  th i s  t rans fe r  f rom the  s t ruc tu re  to  the  hand  o r  u l t ima te l y2

t o  the  mou th ,  I  t h ink ,  i s  ano the r  e lemen t  i n  the re ,  t oo .3

          DR.  ROBERTS:   Any  o the r  comments  on  th i s?   Yes ,  D r .4

Gordon .5

          DR.  GORDON:   As  Dr .  Wargo  sa id ,  I  t h ink  i t ' s  go ing  to  be  a6

l i v i ng ,  ongo ing  th ing  s i x  mon ths .   Bu t  D r .  Heer inga  sa id  ea r l i e r7

you  know in  an  Exce l  sp readshee t ,  2  to  the  6 th ,  3  to  the  10 th ,8

whatever  i t ' s  go ing  to  be .   Tha t  cou ld  be  done  and  use fu l  now,  I9

t h ink .   So  I  t h ink  they  can  do  a  de te rm in i s t i c .10

          DR.  ROBERTS:   We l l ,  I  t h i nk  the  ques t i on  was ,  s i nce  we11

recommended  so  s t rong ly  tha t  they  do  a  p robab i l i s t i c ,  a re  the re12

da ta  su f f i c ien t  to  conduc t  an  ana lys i s  tha t  may  be  mean ing fu l  f o r13

regu la to ry  pu rposes?14

          DR.  CLEWELL:   I  t h ink  Dr .  Smi th  gave  a  good  answer  today .15

          DR.  ROBERTS:   Okay .16

          DR.  SMITH:   And  I  guess ,  aga in ,  we ' re  s t i l l ,  un less  we 've17

heard  someth ing  d i f f e ren t .   Wha t  I  t hough t  I  hea rd  was  we  wou ld18

do  a  de te rm in i s t i c  ana lys i s  as  a  sc reen ing  leve l  t o  l ook  and  see  i f19

t h i s  i s  an  i ssue  we  need  to  focus  on  i n  g rea te r  de ta i l .20

          And  i f  t ha t ,  aga in ,  rema ins  the  so le  pu rpose  o f  do ing  the21
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de te rm in i s t i c  ana l ys i s ,  t hen  I  t h ink  those  tha t  have  a l ready  been1

done  a re  su f f i c ien t  to  ge t  us  the re  and  we  jus t  need  to  p rocedure2

wi th  a  more  re f i ned  ana lys i s .   I f  you ' re  i ns tead  te l l i ng  us3

immed ia te  tha t  you  may  take  immed ia te  ac t i on  ve ry  soon  based  on ,4

and  wan t  to  take  ac t i on  ve ry  soon  on  a  de te rm in i s t i c  ana lys i s ,5

wel l ,  now you ' re  say ing  you  wan t  someth ing  ve ry  d i f f e ren t .6

          DR.  ROBERTS:   No .   P lease  don ' t  ge t  t ha t  i n te rp re ta t i on .  7

We recommended  s t rong ly  tha t  they  do  p robab i l i s t i c  ana lys i s .   A t8

t he  same t ime ,  we  made a  number  o f  research  recommendat ion  o r9

da ta -needs  recommenda t ions .   And  wha t  I  wan ted  to  ge t  f rom the10

pane l  i s  a  sense  fo r  a re  we  say ing  do  a  p robab i l i s t i c  a f te r  you  ge t11

t h i s  i n fo rma t ion ;  o r  do  a  p robab i l i s t i c  now,  bu t  you  a l so  shou ld12

cons ide r  do ing  th i s  i n fo rmat ion  tha t  wou ld  p rov ide  a  more  re f i ned13

ana lys i s .14

          I 'm  j us t  t r y i ng  to  p resen t  a  c lea r  p i c tu re  on  tha t .   Yeah ,  Dr .15

Wargo .16

          DR.  WARGO:   I  t h i nk  I  wou ld  do  i t  now because  I  t h i nk  tha t17

t he  ac t  o f  pu t t i ng  the  mode l  toge the r  and  ana lyz ing  the  da ta  w i l l18

he lp  unders tand  wh ich  va r iab les  we  need  the  be t te r  i n fo rmat ion19

f o r .   So  i t ' s  go ing  to  g i ve  us  s t ra teg i c  gu idance .20

          DR.  ROBERTS:   Dr .  G insberg .21
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          DR.  G INSBERG:   I  t h ink  the  ac t i v i t y  o f  deve lop ing  the1

d is t r i bu t i ons  tha t  a re  needed ,  espec ia l l y  some o f  the  key  ones  tha t2

dr i ve  exposure ,  can  be  worked  on  now.   Some o f  the  da ta  you  may3

have  to  wa i t ,  f o r  examp le ,  fo r  D r .  F reeman 's  Texas  da ta  wh ich  may4

be  an  impor tan t  da ta  se t  fo r  hand- to -mou th  f requency .5

          Bu t  th ings  l i ke  days  pe r  yea r ,  maybe  the re ' s  o the r  da ta  se ts6

t ha t  you  can  use  and  deve lop  a  d i s t r i bu t i on  and  check  w i th7

d i f fe ren t  reg iona l  o f f i ces  and  say  does  th i s  make  sense  fo r  you r8

reg ion .   Wha t  o the r ,  you  know,  to  t r y  to  s ta r t  becoming  as  da ta  r i ch9

as  poss ib le  now in  some o f  t hese  o the r  a reas  where  the re ' s  no t10

go ing  to  be  a  new s tudy ,  bu t  you  may  jus t  have  to  do  some g round11

t ru th ing  w i th  some o f  these  d i s t r i bu t i ons  and  say  - -  l i ke  Harvey12

was  say ing ,  some o f  i t  i s  p ro fess iona l  j udgmen t .   And  to  s ta r t13

work ing  a long  the  l i nes  o f  ge t t i ng  as  much  o f  t he  d i s t r i bu t i ons  tha t14

we can  ge t  a  hand le  on ,  ge t t i ng  those  now and  then  wa i t i ng  fo r  the15

new p layscape  s tudy  and  the  new hand- to -mou th  s tudy  to  f i n i sh  i t .16

          DR.  ROBERTS:   So  I  t h i nk  I 'm  hear ing  p roceed  and  w i th  t he17

s t rong  p re fe rence  fo r  i nc lud ing  da ta  f rom Dr .  F reeman,  i f  poss ib le .  18

And I  t h ink  I  hea rd  he r  ag ree  to  work  n igh ts  and  weekends ,  I  t h ink ,19

t o  make  tha t  da ta  ava i l ab le  as  soon  as  ava i l ab le .20

          DR.  CLEWELL:   S ta r t i ng  ton igh t .21
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          DR.  ROBERTS:   S ta r t i ng  ton igh t .   Ve ry  good .   Any th ing  e l se1

be fo re  we  move  on?2

          DR.  SMITH:   Now tha t  I  c lea r l y  unders tand  wha t  you  were3

ask ing .   I  wan t  to  be  jus t  c lea r ,  aga in .   I  t h ink  I  wou ld  have4

concerns  abou t  them go ing  fo rward  w i th  an  ana lys i s  r i gh t  now tha t5

wou ld  use  ex i s t i ng  w ipe  da ta .   I  cou ld  see  go ing  fo rward  i f  you6

wanted  to  t r y  to  make  use  o f  ex i s t i ng  hand  da ta  to  t r y  to7

charac te r i ze  some so r t  o f  d i s t r i bu t i on .  Bu t  I  j us t  don ' t  t h ink  we8

unders tand  the  w ipe  da ta  we l l  enough  to  use  i t  i n  an  ana lys i s  a t9

t h i s  t ime .10

          DR.  ROBERTS:   I s  t ha t  an  a re  on  wh ich  we  so r t  o f  a11

consensus  th ing ,  o r  i s  t ha t  no ,  we ' re  no t  su re .12

          DR.  CLEWELL:   I ' d  ag ree  w i th  tha t .13

          DR.  ROBERTS:   D r .  Gordon .14

          DR.  GORDON:   I n  read ing  the  h i s to ry  o f  i t  i n  one  o f  t he15

env i ronmen ta l  g roups  pu t  s t rong  emphas is  on  i t .   I  mean  a  l o t  o f  us16

are  academics ,  j us t  came in  i n  t h i s  one-  o r  two-week  pe r iod  and17

were  g i ven  th i s  task  and  we ' re  c r i t i c i z ing  the  heck  ou t  o f  i t .   Bu t18

t he  p rocess  i s  rea l l y ,  rea l l y  s low .   I  mean  EPA i s  famous  fo r  t ha t .19

          DR.  SMITH:   S ta tes ,  t oo .20

          DR.  GORDON:   S ta tes  may  more  so .   I  f ee l  a  l i t t l e  b i t21
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hes i tan t  t o  say ,  wa i t  f o r  t h i s  da ta ,  wa i t  f o r  t h i s  da ta ,  wa i t  f o r  t h i s1

da ta ,  because  they  have  to  move  fo rward ,  hope fu l l y ,  w i th  the  bes t2

a t  hand .3

          DR.  ROBERTS:   Okay .   Grea t .   Le t ' s  t hen  move  ahead  w i th4

Ques t ion  10 .   Yes ,  10 .   Wh ich  may  be  rendered  moo t  by  some o f5

our  p rev ious  d i scuss ion  bu t  l e t ' s  go  ahead  and  take  i t  anyway .6

          DR.  EDWARDS:   Ques t ion  10  hav ing  to  dea l  w i th  the  so i l7

adherence  fac to r .   The  Pane l  i s  asked  to  comment  on  whe the r  the8

proposed  adherence  fac to r  o f  1 .45  m i l l i g rams  pe r  square9

cen t imete r  f o r  hand  con tac t  w i th  commerc ia l  po t t i ng  so i l  i s10

rea l i s t i c  as  a  va lue  fo r  use  i n  es t ima t ing  the  t rans fe r  o f  res idues11

f r om p layg round  so i l  t o  sk in  i n  th i s  assessmen t .12

          I  wou ld  j us t  a l so  add  tha t  i f  we  cons ider  bu f fe r i ng  mate r i a l s ,13

t he  adherence  fac to r  may  come in to  p lay  fo r  t hose  tex tu res  as  we l l .14

          DR.  ROBERTS:   Okay .   I  had  Dr .  Adga te  l i s ted  as  l ead15

d iscussan t .   A re  you  lead  d i scussan t ,  o r  i s  i t  D r .  K i sse l?16

          DR.  ADGATE:   I 'm  go ing  to  l ead  ve ry  b r ie f l y  because  g i ven17

t ha t  D r .  K i sse l  has  done  one  o f  t he  ma jo r  s tud ies  i n  th i s  a rea ,18

t he re ' s  no  po in t  i n  me  say  too  much .   Bu t  o the r  than  to  say  tha t  i t ' s19

no t  a  good  number .   He ' l l  t e l l  you  why .   So r t  o f  t he  sho r t  and20

swea t .   21
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          I  mean  I  t h ink  th i s  i s  j us t  ye t  ano the r  good  examp le  o f  why1

we shou ld  go  to  p robab i l i s t i c  mode l i ng .   And  the  o the r  th ing  I2

f ound  cu r ious  abou t  th i s  i s  t o  so r t  o f  spec i f y  to  th ree  s ign i f i can t3

d ig i t s ,  I  t h ink  da ta  tha t ' s  t h i s  bad  jus t  doesn ' t  make  a  who le  l o t  o f4

sense  to  me.5

          The  o ther  th ing  I ' d  l i ke  to  emphas ize  i s  t ha t  I  t h ink  th i s  i dea6

o f  do ing  i t  by  age  i s  impor tan t  because  i t  w i l l  a l l ow  us  to  l ook  a t7

t hese  we t  season  o r  sa l i va -covered  hand  and  th ings  l i ke  tha t  by8

s t ra t i f y ing  the  ana lys i s  by  age .9

          And  the  o the r  po in t  t ha t  I  t h ink  tha t  i s  impor tan t  i s  t he10

sur face  a rea  l oad ings  have  to  be  so r t  o f  no rma l i zed  ac ross  the11

var ious  body  su r face  a reas .   I  mean  the  number  o f  1 .4  may  be12

f a i r l y  c l ose  fo r  t he  pa lm o f  t he  hands .   I t ' s  w i th in  the  ba l l pa rk  i s13

what  I  t h ink  John  i s  go ing  to  te l l  you .   Bu t  i t ' s  no t  a  good  number14

f o r  some o f  the  o the r  1 ,600  square  cen t ime te rs  on  the  body  s ince15

you ' re  ta l k ing  abou t  l egs  and  a rms  and  no t  necessar i l y  the  pa lms  o f16

hands .   And  exac t l y  wha t  number  we  so r t  o f  l and  on  i s  i t  some17

measure  o f  cen t ra l  t endency  tends  rea l l y  i s  go ing  to  depend  on  the18

shape  o f  t he  d i s t r i bu t i on .   And  I  t h ink  John  can  p robab ly  i n fo rm us19

a  l i t t l e  more  abou t  tha t .   So  I  w i l l  de fe r  t o  h im .20

          DR.  ROBERTS:   We l l ,  l e t ' s  go  to  h im .   D r .  K i sse l .21
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          DR.  K ISSEL:   Can  I  g i ve  a  two  sen tence  addendum to1

Ques t ion  9  wh ich  i s  re levan t  t o  th i s  a l so?   I t  j us t  d idn ' t  ge t  sa id .2

          DR.  ROBERTS:   Su re .3

          DR.  K ISSEL:   The  l as t  recommendat i on  was  tha t  we  do  hand4

wipes  i n  the  rea l  s i t ua t i on  to  ge t  t he  hand  load ings  on  k ids  to  go5

wi th  the  env i ronmen ta l  measuremen ts .   Tha t  shou ld  be  ex tended  to6

o the r  body  pa r t s  because  the  scenar io  you ' ve  worked  up ,  does7

i nc lude  de rma l  abso rp t i on  th rough  o the r  body  pa r t s .   And  those8

o the r  body  pa r t  l oad ings  a re  l i ke l y  to  be  much  lower  than  hands ,  so9

you  need  some numbers  f rom somep lace  e l se ,  a l so .10

          DR.  ROBERTS:   Good  po in t .11

          DR.  K ISSEL:   So ,  yeah ,  the  b igg ie  he re  i s  tha t  the  1 .45  was  a12

hand  number  i n  k ind  o f  an  ex t reme case ,  and  i t ' s  way  too  h igh  fo r13

o the r  body  pa r t s .   To  g i ve  you  a  l i t t l e  pe rspec t i ve ,  f o r  a  no rma l14

so i l ,  a  mono laye r  cove rage ,  comp le te  su r face  coverage ,  i t ' s15

ac tua l l y  no t  a  mono laye r  because  you  ge t  a  m ix tu re  o f  pa r t i c le16

s i zes .17

          Bu t  comp le te  su r face  coverage  wou ld  occur  somewhere18

be tween  2  and  3  m i l l i g ram per  square  cen t ime te r .   So  1 .45  square19

cen t imete rs  i s  someth ing  l i ke  th ree-quar te rs ,  50  percen t  t o  7520

coverage  o f  t he  sk in .   So  look  ac ross  the  way  a t  somebody  and  t r y21
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t o  imag ine  the i r  f ace  th ree -quar te rs  occ luded  w i th  d i r t .   And  tha t ' s1

t he  l oad  tha t  you ' re  ta l k  abou t  the re .2

          You  may  see  a  k id  l i ke  tha t  eve ry  once  in  a  wh i le ,  bu t  ve ry3

se ldom.   And  i t  ce r ta in l y  no t  a  k ind  o f  an  eve ry  day  oh ,  I  wen t  to4

t he  pa r t  t oday ,  and  I  came back  th ree -quar te rs  cove red  w i th  so i l  on5

a l l  exposed  sk in .   Peop le  don ' t  ge t  t ha t  d i r t y  ve ry  o f ten .   So  the6

number  i s  qu i te  too  la rge .7

          Now,  one  rub  here  i s  t h i s  i s  k i nd  o f  a  spec i f i c  scenar io  where8

you  rea l l y  wan t  to  know adherence  to  so i l  f rom the  p layg round9

area  as  opposed  to  j us t  t he  gener i c  k ind  o f  number .10

          And  I  can ' t  recuse  myse l f  f rom ta l k ing  abou t  my  own  work11

here  because  the re  i sn ' t  any th ing  e l se  to  ta l k  abou t  when  you  ge t12

away  f rom hands .   So  I  won ' t .   Bu t  the  numbers  fo r  o the r  body13

par ts  shou ld  be  lower .14

          We genera ted  some numbers  f rom EPA tha t  a re  i n  t ha t  Regs15

Par t  E  documen t  wh ich  i s  supposed  to  be  coming  up  soon  and  has16

been  coming  up  soon  fo r  qu i te  a  l ong  t ime  now.   They  genera ted  an17

overa l l  es t ima te  wh ich  i s  based  upon  more  o f  an  annua l  ave rage  as18

a  consequence  o f  a  va r ie t y  o f  ac t i v i t i es .   And  they  we igh ted19

d i f fe ren t  da ta  tha t  we  gave  them and  made  a  dec is ion .   20

          And  I  don ' t  have  a  b ig  a rgumen t  abou t  how they  d id  i t .   Bu t21
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i t  m igh t  no t  be  d i rec t l y  app l i cab le  to  t h i s  scenar io  because  th i s  i s1

k ids  p lay ing  i n  a  p lace  w i th  l oose  so i l  o r  someth ing  l i ke  a  l oose2

mat r i x  o f  some k ind  as  opposed  to  wha t  a l l  k i ds  run  i n to  run  as  a3

consequence  o f  t he i r  who le - l i f e  ac t i v i t y ,  wh ich  inc ludes  a  l o t  o f4

t ime  ins ide  and  a  l o t  o f  t ime  on  g rass  and  th ings  tha t  a ren ' t  l oose5

med ia .6

          So  those  numbers ,  t he  ove ra l l  number  tha t  the  super fund7

derma l  work  g roup  peop le  came up  w i th  i s  p robab ly  too  low  fo r8

t hese  pu rposes .   Bu t  you  cou ld ,  f o r  i ns tance ,  go  in  the re  and  p i ck .9

          The re ' s  one  o f  t he  popu la t i ons  tha t  we  samp led  was  k ids  i n10

essen t ia l l y  a  sand  box  so r t  o f  env i ronment .   I t  wasn ' t  sand .   I t  was11

sandy  loam so i l  i n  l andscap ing  t imbers .   And  we  pu t  k ids  i n  i t  and12

had  them p lay  w i th  t rucks  and  toys  and  do  those  so r t s  o f  t h ings .  13

The k ids  were  a  l i t t l e  o lde r .   They ' re  8  to  12  i ns tead  o f  1  to  6 .   Bu t14

i t  was  shor t s  and ,  we l l ,  ac tua l l y ,  t he re  was  one  se t  o f  l ong  s leeve15

and  long  pan ts .   Bu t  you  cou ld  take  those  body  pa r t  measuremen ts16

ou t .17

          I t ' s  mos t l y  d r i ven  by  the  hand  numbers  anyway .   When  you18

ge t  a  su r face -a rea  we igh ted  answer ,  t he  hands  a re  go ing  to  have19

t he  h ighes t  l oad ing  and  they ' re  20  o r  25  pe rcen t  o f  t he  to ta l .   And20

so  the  number  i s  go ing  to  w ind  up  l ook ing  a  l o t  l i ke  20  o r  2521
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percen t  o f  t he  hand  l oad ing  as  a  we igh ted  average  o f  t he  to ta l .1

          And  tha t  p roduced  a  geomet r i c  mean  fo r  tha t  g roup  in  the  .152

range  a t  t he  med ian ,  and  i t  was  abou t  3  m i l l i g ram per  square3

cen t imete r  a t  t he  95 th  percen t i l e  by  EPA 's  ca l cu la t i ons .   Ac tua l l y ,4

t he re  weren ' t  95  k ids  i n  the re  so  tha t ' s  an  ex t rapo la t i on  on  the5

assumpt ion  tha t  i t ' s  a  l ognorma l  d i s t r i bu t i on .6

          And  tha t  was  in  we t  so i l .   So  i t  shou ld  be  a  conserva t i ve  case7

f o r  t hese  m ixed  cond i t i ons  wh ich  wou ld  be  d ry  so i l ,  we t  so i l ,8

rubber ,  and  o the r  k inds  o f  med ia ,  wha teve r  you ' re  do ing .   My9

hunch  i s  t ha t  t ha t  number  wou ld  no t  be  too  bad .   And  i t ' s  t he  bes t10

t h ing  tha t  you  can  come up  w i th  r i gh t  now because  the re  a re  no11

ground  t i re  k ind  o f  numbers  tha t  I 'm  aware  o f .   12

          My  hunch  i s  t ha t  pea  g rave l  doesn ' t  s t i ck  to  sk in  ve ry  we l l ,13

so  I  wou ldn ' t  wo r ry  too  much  abou t  tha t  one .   I  don ' t  t h ink  you 'd14

underes t ima te  the  adherence  o f  pea  g rave l .15

          DR.  ROBERTS:   Okay ,  D r .  Chou ,16

          DR.  CHOU:   D r .  K i sse l  t o ld  you  no t  on l y  why ,  he  a l so  to ld17

you  how.   And  I  ag ree  w i th  h im.   Th is  i s  p robab ly  a  good  enough18

number  to  work  w i th  fo r  now.19

          DR.  ROBERTS:   Any  o the r  comments  f rom o the r  members  o f20

t he  pane l?21
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          DR.  CLEWELL:   Jus t  cou ld  he  repea t  those?   So  tha t  was  a1

med ian  o f  abou t  .15  and  a  95 th  pe rcen t i l e  a round  3 .2

          DR.  K ISSEL:   Yeah .3

          VOICE:   In  we t  so i l .4

          DR.  K ISSEL:   I t  was  a  we t ,  sandy  l oam.5

          DR.  CLEWELL:   I t  was  a  we t ,  sandy  loam.6

          DR.  ROBERTS:   Ac tua l l y  t h ink ing  abou t  PRA,  i s  t he re  a7

d is t r i bu t i on  a round  tha t?8

          DR.  K ISSEL:   The  da ta  se ts  a re  fa i r l y  sma l l .   Bu t  t he9

assumpt ion  i s  t ha t  i t ' s  l og  no rma l  and ,  a t  l eas t ,  doesn ' t  f l unk  those10

t es ts .   You  know,  when  you  don ' t  have  too  many  da ta  po in ts ,  you11

t end  no t  t o  f l unk  those  tes ts .12

          DR.  CLEWELL:   Mos t  t h ings  l ook  l og  no rma l  i f  you  don ' t13

l ook  c lose ly .14

          DR.  ROBERTS:   I f  you  don ' t  l ook  too  c lose ly .   I  concu r .   D r .15

Kosne t t .16

          DR.  KOSNETT:   John ,  I  j us t  wan t  to  make  su re  I  unders tood17

someth ing .   The  va lues  tha t  a re  be ing  used  tha t  you  a re  d i scuss ing ,18

you ' re  ta l k ing  abou t  adherence  o f  so i l  t o  the  sk in .   Bu t  the  con tex t19

i n  wh ich  th i s  adherence  fac to rs  i s  no t  fo r  so i l  i nges t ion .   Tha t ' s20

be ing  used  by  a  de fau l t  o r  maybe  no t  a  de fau l t ,  bu t  a  d i s t r i bu t i on21
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around  100  m i l l i g rams .   Th i s  i s  j us t  f o r  con tac t  w i th  the  deck ,  w i th1

t he  wood .2

          DR.  K ISSEL:   Cor rec t .   Yeah ,  i t ' s  t o  ge t  t he  derma l3

absorp t i on  da ta .   No ,  t h i s  i s  f o r  so i l .   Th i s  i s  no t  t he  - -  t he  res idue4

da ta ,  d i s lodgeab le ,  wou ld  come fo r  tha t  s tu f f  we  were  ta l k ing5

abou t  under  Ques t ion  9 .6

          DR.  KOSNETT:   When  you  look  a t  t he  scenar ios  tha t  they7

have  in  the  book ,  i n  th i s  documen t  f rom Sep tember  27 ,  t he  "Ch i l d ' s8

Exposure  to  CCA- t rea ted  Wood , "  Scenar io  3  i s  where  they ' re  us ing9

i nc iden ta l  i nges t i on  o f  res idues  due  to  hand- to -mou th  con tac t  w i th10

CCA- t rea ted  wood  p layg round  s t ruc tu res .11

          Tha t ' s  where  the  hand- to -mou th  i ssue  comes  i n .   On  Scenar io12

4 ,  Ch i l dhood  Inc iden ta l  i nges t i on  o f  CCA-con tamina ted  so i l ,  t ha t13

hand- to -mou th  i ssue  doesn ' t  come in .   I t ' s  j us t  t ha t  - -14

          DR.  K ISSEL:   No .   Tha t  comes  f rom the  100  to  40015

mi l l i g ram a  day  number  tha t  i s  t he  s tandard  fo r  t ha t .16

          DR.  KOSNETT:   So  you ' re  us ing  th i s  fo r  j us t  pu re  de rma l17

absorp t i on .18

          DR.  K ISSEL:   Th i s  i s  de rma l  con tac t .19

          DR.  KOSNETT:   Okay .   I  unders tand  tha t .20

          DR.  ROBERTS:   D r .  Hopenhayn-R ich .21
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          DR.  HOPENHAYN-RICH:   Yes .   I 'm  so r ry  to  b r i ng  th i s  up1

now,  bu t  i t  has  some re la t i onsh ip  w i th  Ques t ion  9 ,  bu t  I  guess  i t2

migh t  have  some re la t i onsh ip  to  th i s .   I n  te rms  o f  w ip ing  the  k id ' s3

hands  to  ge t  an  es t ima te  o f  exposure ,  Ques t ion  9  was  re fe r r i ng  to4

t he  wood ,  wha t  came f rom the  d i s lodgeab le  f rom the  wood .   I f  you5

wipe  the  k id ' s  hands ,  how do  you  know wha t  comes  f rom the  wood ,6

what  comes  f rom the  so i l ;  and  does  i t  ma t te r  t o  make  tha t7

d is t i nc t i on?8

          DR.  K ISSEL:   I  don ' t  t h ink  you  w i l l  know un less  you  f i nd  a9

p lay  se t  t ha t ' s  on  a  su r face  where  the re ' s  no t  l oose  med ia  to  run10

i n to ,  o r  you  do  some p re t t y  exc ruc ia t i ng  p i ck  w i th  tweezers11

t h rough  the  res idue  and  so r t  ou t  o f  t he  l umps  o f  so i l .12

          DR.  HOPENHAYN-RICH:   I  j us t  b r ing  i t  up  because  the13

ques t ion  was  address ing  the  wood- to -sk in  t rans fe r .14

          DR.  ROBERTS:   Yes .   I  t h i nk  so .   Bu t  I  t h i nk  i t ,  aga in ,  i t ' s15

measur ing  dos ime t ry  approx ima te  to  the  ind i v idua l  and ,  i n  a  sense ,16

i t  p robab ly  doesn ' t  ma t te r  wou ld  be  my  in i t i a l  impress ion .   We l l ,17

un less  the  b ioava i l ab i l i t y  i s  d i f f e ren t .18

          DR.  K ISSEL:   There  i s  a  po ten t ia l  f o r  doub le  coun t ing  he re19

f o r  de rma l  abso rp t i on .   So  you  m igh t  wan t  to  l ook  a t  p lay  se ts  tha t20

are  on  aspha l t  j us t  t o  ge t  j us t  t he  chemica l  res idue  numbers .21
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          DR.  CLEWELL:   You  rea l l y  t h ink  the  so i l  wou ld  - -1

          DR.  ROBERTS:   Fo r  t he  reco rd ,  t h i s  i s  Dr .  C lewe l l .2

          DR.  CLEWELL:   Do  you  rea l l y  t h ink  the  so i l  - -  I  d idn ' t  t h ink3

t he  so i l  l eve ls  on  ave rage  wou ld  be  h igh  enough  to  ac tua l l y  make  a4

b ig  d i f f e rence  compared  to  t he  d i rec t  con tac t  w i th  t he  s t ruc tu re .5

          DR.  K ISSEL:   A re  we  ta l k ing  abou t  the  way  the  numbers  tu rn6

ou t?   They ' re  sma l le r .   I f  you  knew wha t  the  so i l  concen t ra t i ons7

were ,  you  m igh t  be  ab le  to  d i scoun t  the  so i l  as  a  p laye r  i n  the8

res idue  on  the  sk in .9

          DR.  ROBERTS:   Any  o the r  comments  on  th i s  ques t i on?   I s10

t he  response  c lea r  to  the  Agency?   D id  we  answer  the  ques t ion?11

          DR.  VU:   Yes .12

          DR.  ROBERTS:   Okay .   Grea t .   Le t ' s  go  on  to  the  nex t  one ,13

t hen .14

          DR.  EDWARDS:   Ques t i on  11  has  to  do  w i th  the  va r iab i l i t y15

o f  the  ex i s t i ng  res idue  da ta  fo r  so i l  and  wood .   OPP w i l l  need  to16

ca lcu la te  the  immed ia te  te rm and  poss ib l y  l ong - te rm exposures  in17

t h i s  assessmen t  us ing  ava i l ab le  wood  so i l  r es idue  da ta .   18

          The  Pane l  i s  asked  to  recommend a  c red ib le  approach  fo r19

se lec t i ng  res idue  da ta  va lues  fo r  use  in  OPP 's  r i sk  assessment .  20

Tak ing  i n to  cons idera t i on  the  i nheren t  va r i ab i l i t y  o f  t he  da ta  se ts ,21
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p lease  adv ise  us  on  wh ich  va lues  a re  bes t  fo r  rep resen t ing  cen t ra l1

t endency  and  h igh -end  exposures .   A l so ,  the  Pane l  i s  asked  to2

d iscuss  the  feas ib i l i t y  o f  comb in ing  da ta  fo r  a  p robab i l i s t i c3

assessmen t .4

          DR.  ROBERTS:   Le t ' s  see .   I  be l i eve ,  Dr .  Le idy ,  a re  you  the5

l ead .6

          DR.  LE IDY:   Yes .7

          DR.  ROBERTS:   Ac tua l l y ,  you ' ve  been  much  too  qu ie t  t oday8

and  I  l ook  fo rward  to  the  oppor tun i t y  to  hear  fo rm you .9

          DR.  LE IDY:   I t ' s  so  much  ou t  o f  my  a rea ,  tha t  I  don ' t  know10

where  to  beg in .11

          Wha t  I  wou ld  l i ke  to  do  i s  beg in  w i th  you r  th i rd  assumpt ion12

i f  i t ' s  f eas ib le  to  use  da ta  f rom a l l  se ts .   And  I  t ook  tha t  t o  mean13

t ha t  you  wan t  to  comb ine  the  da ta  f rom p layg rounds  and  da ta  f rom14

decks .   And  we  do  no t  t h ink  tha t  shou ld  be  done ,  no r  do  we  th ink15

as ,  D r .  C lewe l l  po in ted  ou t  a  wh i l e  ago ,  t ha t  we  shou ld  use  da ta16

f rom p ie rs  o r  f rom wa lkways  ac ross  wa te r  a reas  and  we t lands ,  tha t17

t ype  o f  t h ing .18

          Bu t  the  da ta  a re  sca rce .   And  look ing  a t  wha t  you  peop le19

gave  us  essen t ia l l y  l as t  n igh t ,  t he re  were  two  re la t i ve l y  reason20

repo r t s  do ing  p layg round  equ ipmen t ,  R ie ta l ,  e t  a l . ,  f r om '91 ,  where21
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t hey  l ooked  a t  10  p layg rounds .   Th i s  was  a  d ra f t  repo r t  t o  the1

Hea l th  and  We l fa re  o f  Canada .2

          These  da ta  were  we l l  documented  as  fa r  as  desc r ip t i ons  and3

draw ings  o f  t he  p layg round  equ ipmen t ,  where  the  so i l  samp les4

were  taken ,  a  cha rac te r i za t i on  o f  age  and  tha t  t ype  o f  t h ing .   So  we5

f ee l  t h i s  cou ld  be  a  da ta  se t  tha t  cou ld  be  used  in  you r  i n i t i a l6

ana lyses .7

          The  o the r ,  wh ich  we  d id  no t  ge t  t h i s  Ma lcom P ie rney ,  2001 ,8

a  repo r t ,  "Resu l t s  o f  So i l - samp l ing  Ana lys i s  o f  P layg round9

St ruc tu res . "   Th i s  was  a  d ra f t  append ices  p repared  fo r  t he10

Amer i can  Chemica l  Counc i l .   I t  dea ls  w i th  fou r  p layg rounds  in  the11

U.S .   I  don ' t  know any th ing  abou t  i t ,  a l t hough  i t  was  men t ioned  in12

a  coup le  a r t i c les  tha t  the  da ta  tha t  were  p resen ted  were  re la t i ve l y13

good .14

          As  fa r  as  decks ,  the  s tudy  by  S t i l lwe l l  and  Gorney  f rom '97 ,15

i n  t he  Bu l l e t i n  o f  Env i ronmen ta l  Con tamina t ion  and  Tox ico logy ,16

t ha t  was  seven  decks ,  t a l k ing  abou t  the i r  con tamina t ion .   17

          The  s tudy  by  the  Sc ien t i f i c  Cer t i f i ca t i on  Sys tems  in  2000 ,18

s tudy  o f  a rsen ic  l each ing  in  the  so i l s  undernea th  CCA- t rea ted19

wood  decks ,  p repared  fo r  Osmose .   Th is  had  10  decks .   F i ve  o f20

t hose  were  be tween  5  and  10  years ,  and  5  were  be tween  10  and  1521
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years .   The  da ta  f rom th i s  f rom th i s  s tudy  a re  we l l -documented  and1

you  peop le  gave  tha t  t o  us  l as t  n igh t .2

          The  th i rd  one  i s  a  ve ry  l a rge  repor t  f rom the  young  lady  tha t3

s i t s  bes ide  me,  Dr .  So lo -Gabr ie le  and  Dr .  Townsend  on  meta l4

concen t ra t i ons  in  so i l s  be low decks  made  o f  CCA- t rea ted  wood ,5

where  they  looked  a t  9  s t ruc tu res  i n  the  Ga inesv i l l e ,  F lo r ida ,  a rea .  6

And these  da ta  were  we l l -documented ,  a l so .7

          The  reason  tha t  we  fee l  t ha t  these  shou ld  be  separa ted  i s8

because  you ' re  on ly  res idues  seem to  be  h igher  under  decks  than9

t hey  a re  under  ch i l d ren ' s  p layg rounds ,  the  p lay  equ ipmen t .   And  so10

based  on  these  and  look ing  a t  t h i s  s tudy  tha t  you  peop le  a re11

ge t t i ng  ready  to  s ta r t ,  we  fee l  t h i s  s tudy  shou ld  be  g rea t l y12

expanded .   13

          We  th ink  tha t  you  shou ld  ac tua l l y  l ook ,  i n  add i t i on  to  the  2514

p layg rounds  a reas  in  each  o f  t he  th ree  reg ions  tha t  you ' re15

se lec t i ng ,  t ha t  you  shou ld  a l so  l ook  a t  25  decks  and  comb ined16

p layg rounds  o r  these  p lay  s t ruc tu res  i n  those  same houses  in  each17

area .18

          And  the  t ypes  o f  da ta  tha t  we  fee l  t ha t  rea l l y  a re  go ing  to19

i nc rease  your  know ledge  and  the  ab i l i t y  to  use  the  va r ious  mode ls20

t o  de te rm ine  wha t  exposure  i s ,  shou ld  i nc lude  th ings  l i ke  the  so i l21
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t ypes  tha t  a re  se lec ted  i n  th i s  s tudy  shou ld  be  those  mos t1

common ly  found  in  each  reg ion .   2

          I  mean  i f  you ' re  i n  the  P iedmont  a rea ,  fo r  examp le ,  where3

you  go  f rom a  sand  to  sandy  loam to  a  c lay  l oam to  a  c lay  and  so4

f o r th  USGS has  go t  a l l  t hese  maps ,  as  you  fo l ks  know,  and  they5

wou ld  be  ab le  to  g i ve  you  ,  I  t h ink ,  t he  mos t  rep resen ta t i ve  so i l6

t ype  in  the  va r ious  reg ions  tha t  you ' re  go ing  to  take .7

          I  don ' t  t h ink  tha t  anybody  he re  wan ts  you  take  a l l  sand ,  f o r8

examp le ,  o r  a l l  sandy  loam.   I  assume tha t ,  based  on  the  th ree9

reg ions  tha t  you ' re  se lec t i ng ,  tha t  the re  wou ld  be  p redominan t  so i l10

t ypes  i n  those .11

          We fee l  t ha t  when  you  se lec t  t he  p layg round  o r  home o r12

whatever  tha t  you  ge t  a  de ta i l ed  o r  as  de ta i l ed  a  h i s to ry  as  you  can13

on  these ,  i nc lud ing  t ype ,  age ,  has  i t  been  t rea ted ,  and  so  fo r th .14

          We fee l  t ha t  the  so i l s  tha t  a re  co l l ec ted  shou ld  be15

rep resen ta t i ve .   And ,  you  know,  as  has  been  po in ted  ou t  tha t  the16

res idue  leve ls  o f  so i l  a re  go ing  to  d i f f e r  g rea t l y .17

          And  so  I  t h ink  as  was  done  by  Dr .  Townsend  and  He lena ,  tha t18

you  need  to  take  those  samp les  f rom the  loca t ions  where  you19

expec t  to  f i nd  h igh  res idues  bu t  a l so  randomly  f rom a reas  where20

you ' re  no t  go ing  to  expec t  h igh  res idues  j us t  t o  ensu re  tha t  - -21
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because  you ' re  no t  go ing  to  have  un i fo rm d i s t r i bu t i on  tha t ,1

consequen t l y ,  t he  res idues  you  f i nd  a re  go ing  to  va ry .2

          We fee l  t ha t  the  de te rm ina t ion  shou ld  i nc lude  the  o rgan ic3

arsen ic  spec ies ,  t he  rev iew a r t i c le  you  gave  us  i n  Rev iews  o f4

Env i ronmen ta l  Con tamina t ion  and  Tox ico logy  d i scusses  and  has5

been  d i scussed  by  some o f  t he  exper t s  he re  tha t  t hese  spec ies  a re6

f o rmed  by  m ic roo rgan isms  and  so  fo r th ,  and  they  m igh t  ac tua l l y  be7

presen t  i n  the  schoo l  on  these  p layg rounds  and  so  fo r th .8

          And  I  t h ink  tha t  i f  you ' re  go ing  to  l ook  a t  spec ia t i on ,  wh ich9

we fee l  i s  requ i red  i n  th i s  t ype  o f  s tudy ,  t ha t  you  a l so  l ook  fo r  t he10

organ ic  spec ies  i n  add i t i on .11

          We  th ink  tha t  t he  so i l s  t ha t  you  take  have  to  be  to ta l l y12

charac te r i zed :   C lay ,  sand ,  s i l t ,  pH ,  conduc tance ,  mo is tu re ,13

organ ic  ma t te r  con ten t ,  de  dah ,  de  dah ,  de  dah .   So  tha t  these14

peop le  here  who  dea l  w i th  movement  and  so  fo r th  w i l l  have  a15

be t te r  i dea  o f  how these  res idues  a re  ac tua l l y  m ig ra t i ng  down and16

perhaps  ou t  to  the  s ide  and  so  fo r th .17

          We fee l  t ha t  you  shou ld  take  bo r ings  f rom sec t ions  o f  t he18

p layg round  equ ipmen t  where  known ac t i v i t y  occu rs .   And  you  can19

do  th i s  by  v ideo tap ing  these  k ids .   Th i s  has  been  done .   You  can20

v ideo  k ids  p lay ing  i n  these  p layg round .   Why  take  a  wood  samp le21
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e igh t  fee t  above  an  a rea  where  the  k ids  a re  down a round  two  fee t1

or  th ree  fee t  o r  someth ing  l i ke  tha t .2

          As  was  so r t  o f  po in ted  ou t  yes te rday ,  wood  today  i s  no t  wha t3

wood  was  15  years  ago .   You  have  lo t s  o f  kno ts .   You  have  r i ngs4

and  so  fo r th ,  a re  to  my  way  o f  t h ink ing  a re  p robab ly  the  reasons5

why  you  w i l l  see  such  a  range  o f  va lues  in  these  woods .   I  t h ink6

t hey  ta l ked  f rom l i ke  .17  pounds  pe r  cub ic  foo t  to  .37  in  one  board .7

          So  I  f ee l  you  need  to  take  those  samp les  f rom a reas  where8

ac t i v i t y  ac tua l l y  occu rs ,  and  the  bes t  way  to  do  tha t  i s  f i lm  these9

k ids  p lay ing  in  these  pa r t i cu la r  s t ruc tu res .10

          We th ink  tha t  t he  w ipes  f rom the  heav i l y  used  a reas  and  f rom11

t he  a reas  ind i ca t i ng  runo f f  po ten t ia l  shou ld  be  taken .   And  we12

t h ink  tha t  you  m igh t  cons ide r ,  and  i t  was  po in ted  ou t  i t ' s  d i f f i cu l t13

bu t  i t  can  be  done ,  tha t  you  cons ide r  co l l ec t i ng  hand  and  leg  r i nses14

f r om a  rep resen ta t i ve  samp l ing  o f  t he  ch i l d ren  p lay ing  on  the15

equ ipmen t .   Tha t  g i ves  you  the  rea l  wor ld  da ta  tha t  a re  requ i red ,  o r16

a t  l eas t  we  fee l  t hey  a re  requ i red .17

          We th ink  tha t  a l l  t hese  bu f fe r i ng  mate r i a l s  t ha t  have  been18

ment ioned  shou ld  be  co l l ec ted ,  i nc lud ing  bo rde rs  a round  the19

va r ious  p layg rounds  and  so  fo r t  t o  aga in  ensu re  tha t  a  k id  s i t t i ng20

on  an  a rea  fo r  a  p ro longed  pe r iod  o f  t ime  o r  res t i ng  on  the i r  knees21
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or  wha t  you  a ren ' t  be ing  ove r l y  exposed  to  these .1

          And  I  know you  can  cons ide r  tha t  the  dus t  and  so  fo r th  i s2

min ima l .   The  Agency  i s  ve ry  i n te res ted  in  pm 2 .5  and  lower .   And3

dus t  i s  genera ted  i n  t h i s  t hese  th ings  and  these  k ids  w i l l  i nha le4

t h i s .   And  i t  m igh t  be  a  ve ry  m ino r  th ing .   Bu t  wh i l e  you ' re5

co l l ec t i ng  a l l  t hese  samp les ,  i t ' s  someth ing  tha t  you  m igh t6

cons ide r .7

          And  w i l l  now pass  to  my  two  co l l eagues .8

          DR.  ROBERTS:   Ve ry  ex tens ive  response .   We l l - s ta ted ,  Dr .9

Le idy .   Thank  you .   D r .  Adga te .   Do  you  have  any th ing  to  add?10

          DR.  ADGATE:   A  lo t  o f  wha t  I  wou ld  have  to  add  - -  I ' ve11

wr i t t en  more  than  a  page  o f  h igh ly  e loquen t  tex t ,  bu t  I  won ' t  read12

t o  you  tha t  i s  l a rge l y  a l ready  been  sa id .   So  I  don ' t  t h ink  I  need  to13

add  a  who le  l o t .   A  l o t  o f  i t  has  to  do  w i th  the  p rocess  o f14

probab i l i s t i c  ana l ys i s .15

          The  one  l i t t l e  cavea t  I  wou ld  th row in  tha t  I 'm  no t  su re  has16

been  sa id  i s  tha t  we  shou ldn ' t  - -  when  tha t  ge ts  done ,  we  shou ldn ' t17

be  m ix ing  these  po in t  es t ima tes  and  d i s t r i bu t i ons  i f  a t  a l l  poss ib le18

because  tha t  does  so r t  o f  s t range  th ings  to  the  p rocess  and  you 'd  be19

be t te r  o f f  p i ck ing  un i fo rm d i s t r i bu t i ons  i n  those  cases .20

          O the r  than  tha t ,  I  w i l l  pun t  t o  Mr .  C lewe l l .21
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          DR.  CLEWELL:   I  guess  I  f ocused  on  the  o the r  two1

ques t ions .   There  were  ac tua l l y  th ree ,  as  Dr .  Le idy  po in ted  ou t  i n2

here .   The  feas ib i l i t y  o f  comb in ing  da ta  f rom ind i v idua l  da ta  se ts3

i s  c lea r l y  - -  I  won ' t  say  i t ' s  s t ra igh t fo rward .   Bu t  i t  has  ce r ta in l y4

been  done ,  and  the re  a re  cons ide ra t i ons  fo r  i t .   Bu t  i t ' s  no t  ve ry5

comp l i ca ted  and  the re  a re  pub l i shed  examp les  o f  bu i l d i ng  a  g loba l6

d is t r i bu t i on  f rom ind i v idua l  ones .7

          As  fa r  as  rep resen t ing  cen t ra l  t endency  in  h igh -end8

exposures ,  I  don ' t  know.   We may  have  done  away  w i th  tha t  by9

push ing  them to  p robab i l i s t i c .10

          I  wou ld  po in t  ou t  t ha t  t he  fe l l ow  I  work  w i th ,  Kenny  Crump,11

has  pub l i shed  a  paper  says  the  a r i t hmet i c  means  i s  t he  app rop r ia te12

measure  fo r  cen t ra l  t endency  fo r  hea l th  e f fec t  concerns .13

          DR.  ROBERTS:   Okay .14

          DR.  CLEWELL:   As  opposed  to  the  geomet r i c  mean  o r15

med ian .   I f  you  wan t  to  read  tha t  paper ,  I  c i t e  i t  im  my  wr i t t en16

comments .17

          DR.  ROBERTS:   Okay .   D r .  Smi th .18

          DR.  SMITH:   Am I  co r rec t  t ha t  on  Ques t i on  11  when  we ' re19

ask ing  abou t  se lec t i ng  res idue  da ta  tha t  t h i s  a l so  app l i es  to  no t20

j us t  t he  so i l  da ta  bu t  t he  hand- load ing  da ta  as  we l l ;  i s  t ha t  co r rec t?21
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          MS .  AVIADO:   I t ' s  a  ques t ion  spec i f i c  to  the  res idue  fo r  the1

wood  and  the  so i l .2

          DR.  SMITH:   Okay .   So  then  I  guess  I  wou ld  ask  tha t  t he3

comments  I  made  ea r l i e r  abou t  my  concerns  w i th  the  hand- res idue4

da ta ,  the  hand-w ipe  da ta ,  wou ld  equa l l y  app ly  he re .5

          And  wha t  I  wou ld  j us t  add  to  i t  i s  t ha t  i n  add i t i on  to  no t6

hav ing  ye t  t o  es tab l i sh  tha t  t he  t rans fe r  e f f i c i ency  i s  cons tan t ,7

wh ich  you  wou ld  need  to  do  i f  you  wan t  to  go  fo rward  w i th  you r8

approach .9

          We a l so ,  as  fa r  as  I  know,  a t  l eas t  fo r  t h i s  spec i f i c10

app l i ca t i on  o r  th i s  d i s lodgeab le  ch romium and  a rsen ic  i ssue ,11

t he re ' s  been  no  - -  I  don ' t  t h ink ,  and  peop le  can  co r rec t  me  i f  I 'm12

wrong .   I  don ' t  t h ink  the re ' s  been  any  o r  much  in  the  way  o f13

s ide -by -s ide  compar i son  o f  me thods .   14

          As  you  know,  we 've  go t  some methods  where  they ' re  do ing15

wipes  w i th  K imwipes  tha t  a re  j us t  he ld  by  the  hand .   We 've  go t16

more  e labora te  me thods  such  as  those  done  by  Dr .  S t i l lwe l l .   And17

t o  h i s  c red i t ,  he ' s  p robab ly  done  more  me thod  deve lopmen t  than18

anyone  in  te rms  o f  t r y ing  to  ge t  a  sense  o f  how much  remova l19

e f f i c i ency  the re  i s .20

          So  on  the  o the r  hand ,  we  have  methods  l i ke  tha t .   The21
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methods  d i f f e r  i n  te rms  o f  how many  repea t  w ipes  they  do  o f  t he1

same su r face ;  wha t  t he  p ressure  i s  app l i ed ;  whe ther  i t ' s  damp;2

whether  i t ' s  d ry .   A l l  t h i s  i s  rep resen ted  i n  these  da ta  se ts  tha t  you3

wou ld  wan t  to  comb ine  o r  t ha t  you ' re  ask ing  abou t  comb in ing .   I4

don ' t  wan t  to  be  j udgemen ta l .5

          So  I  wou ld  have  cons ide rab le  concerns ,  s ince  we  don ' t6

unders tand  wha t ' s  go ing  on ,  as  wha t  we  wou ld  be  cap tu r ing  by7

mode l ing  those  da ta  se ts .   I  t h ink  the  Env i ronmen ta l  Work ing8

Group  peop le  made  a  s ta temen t  tha t  they  fe l t ,  we l l ,  pe rhaps  tha t9

he lps  charac te r i ze  a l l  o f  t he  th ings  tha t  a re  go ing  on  i n  t he  rea l10

wor ld .   I  don ' t  know whe the r  tha t ' s  the  case  o r  no t .   I  don ' t  know11

what  to  th ink  abou t  tha t .12

          So  I  j us t  wou ld  be  ne rvous  abou t  comb in ing  ac ross  the  w ipe13

da ta  se ts  when  we  have  so  many  d i f f e ren t  me thods  and  so  many14

d i f fe ren t  approaches .   And  we  rea l l y  don ' t  know how to  compare15

t hem a t  t h i s  t ime .16

          DR.  ROBERTS:   Dr .  G insberg .17

          DR.  G INSBERG:   Yeah ,  to  t r y  to  be  spec i f i c  as  Dr .  Smi th  i s18

head ing  in  tha t  d i rec t i on .   I  t h ink  tha t  fo r  the  hand  w ipe ,  i f19

somebody  r i gh t  now jus t  do  a  run ,  t ake  a  sho t  a t  i t ,  t ha t  i f  you20

wanted  to  be  en t i re l y  cons is ten t  and  jus t  use  hand- load ing  da ta ,21
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t ha t  t he  Berke ley  da ta  f rom the  Ca l i f o rn ia  Depar tmen t  o f  Hea l th1

wou ld  be  a  reasonab le  da ta  se t .   A l though  i t ' s  no t  ve ry  ex tens ive ,2

bu t  a t  l eas t  i t  does  rep resen t  a  p layscape  i n  use  w i th  use  w i th3

hand- load ing  i n fo rma t ion .4

          I  wou ld  que ry  Dr .  Smi th  abou t  h i s  da ta ,  h i s  hand- load ing5

da ta  and  whe the r  he  fe l t  t ha t  tha t  wou ld  be  o f  a  h igh  enough6

qua l i t y  r i gh t  be  pu t  r i gh t  i n to  a  r i sk  assessmen t ,  some p re l im inary7

r i sk  ca l cu la t i ons .   And  then ,  o f  cou rse ,  we  have  SCS hand- load ing8

da ta .9

          Regard ing  so i l  da ta ,  my  though t  i s  t ha t  some k ind  o f  a10

t empora l  f ac to r  needs  to  be  b rough t  i n  fo r  p lay  ac t i v i t i es  d i rec t l y11

undernea th  a  p lay  s t ruc tu re .   I  know my  k ids  spend  lo t s  o f  t ime ,12

espec ia l l y  i n  ho t ,  sunny  wea the r ,  i n  the  shade  undernea th  a13

p la t fo rm o r  wa lkway  on  some o f  these  s t ruc tu res  wh ich  m igh t  be14

h igher ,  you  know,  the  h igh  end  o f  t he  so i l  da ta  ve rsus  so r t  o f  ou t  i n15

t he  m idd le  o f  t he  a rea  away  f rom a  p lay  s t ruc tu re  wh ich  wou ld  tend16

t o  have  the  l ower  da ta .17

          So  I  don ' t  know i f  t he re  i s  any  v ideo tape  o f  k ids  and  how18

much  t ime  they  spend  in  d i f f e ren t  pa r t s  o f  a  p layg round ,19

undernea th  the  s t ruc tu re  o r  away  f rom i t .   Bu t  some k ind  o f  a20

f ac to r ,  I  t h ink ,  needs  to  be  b rough t  i n  to  make  good  sense  ou t  o f21
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t he  d i cho tomy  in  so i l  r esu l t s  you ' l l  ge t  nea r  the  s t ruc tu res  ve rsus1

away  f rom the  s t ruc tu res .2

          DR.  ROBERTS:   A re  the re  any  o ther  comments?3

          DR.  CLEWELL:   Am I  supposed  to  respond  to  Dr .  G insberg?4

          DR.  ROBERTS:   I t  depends .5

          DR.  CLEWELL:   As  you ' re  aware ,  Gary ,  ou r  v iew  o f  ou r  da ta6

se t  was  tha t  i t  was  a  p i l o t  da ta  se t .   I t  was  much  more  d i rec t .   I t7

was  a  s ing le  deck ,  a  s ing le  i nd i v idua l .   There ' s  no t  tha t  many8

samp les .   I n  to ta l ,  we  maybe  have  20  o r  so  on  th i s  s ing le  deck .   Bu t9

t he  emphas is  o f  i t  was  rea l l y  much  more  to  t r y  to  unders tand  the10

l oad ing  phenomena  than  i t  was  to  t r y  to  ge t  a  range  o f  numbers .11

          As  we  desc r ibed  the  exper imen ts  to  t r y  to  l ook  a t  wha t  the12

e f fec t  o f  d i s tance  in  te rms  o f  how much  you  w ipe ,  we t  hand  ve rsus13

dry  hand ,  repea t  rubb ing  o f  t he  same su r face ,  i s  the re  any  so r t  o f14

d im in i sh ing  o f  wha t ' s  on  the  su r face ,  e t  ce te ra .15

          So  i t  was  much  more  a long  those  l i nes  o f  j us t  t r y  t o16

unders tand  the  phenomenon .   Tha t  may  be  o f  use  fo r  peop le .   Bu t17

i n  t e rms  o f  ac tua l l y  p rov id ing  us  ano the r  da ta  se t ,  I  don ' t  t h ink  i t ' s18

as  robus t  enough  fo r  tha t .   I t  was  rea l l y  i n tended  fo r  o the r19

purposes .20

          DR.  ROBERTS:   Okay .   A re  the re  any  o the r  comments?  21
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Shou ld  we  see  i f  we  can  so r t  o f  syn thes ize  th i s  o r  a re  they1

reasonab ly  cons is ten t  comments?   I  t h ink  I ' ve  ce r ta in l y  heard  f rom2

Dr .  Smi th  some re i te ra t i ng  rese rva t i on  abou t  app l i cab i l i t y  o f  t he3

wipe  da ta  i n  genera l  and  concern  abou t  comb in ing  da ta  se ts .   And  I4

wou ld  have  to  ag ree  tha t  i t  wou ldn ' t  be  c lea r  whe the r  o r  no t  you5

were  rep resen t ing  va r iab i l i t y  o r  uncer ta in t y  o r  p robab ly  some6

comb ina t i on  o f  t he  two ,  wh ich  be  p rob lemat i c  i n  p robab i l i s t i c  r i sk7

assessmen ts .8

          Any  o the r  po in ts ,  t hough ,  tha t  shou ld  be  ra i sed?   Yes ,  Dr .9

Vu.10

          DR.  VU:   I  t h ink  the  recommendat ion  i s  qu i te  c lea r .   Bu t  I  do11

have  a  ques t ion  fo r  Dr .  Le idy .   One  o f  t he  po in ts  tha t  you  ra i sed  as12

whether  the  Agency  w i l l  cons ider  i nha la t i on  o f  pms .   And  I  guess13

we w i l l  ask  them tha t  ques t i on  i n  Ques t ion  13 .   Bu t  i n  my  m ind ,14

Of f i ce  o f  Pes t i c ide  P rog ram has  p roposed  a  i nha la t i on  pa thway  i s  a15

neg l i g ib le  rou te .16

          DR.  LE IDY:   And  I  read  tha t .17

          DR.  VU:   And  your  op in ion  i s  we  shou ld  exp lo re  fu r the r .  18

Tha t  somewhat  re la tes  to  Ques t ion  13 ,  wh ich  i s  spec i f i c  ch romium19

VI .   Bu t  I  j us t  wan ted  to  l ook  a t  t ha t  i ssue  la te r .   Tha t ' s  a l l .   Thank20

you .21
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          DR.  LE IDY:   Thank  you .1

          DR.  ROBERTS:   Okay .   I  guess  we  can  touch  on  tha t  aga in  i n2

No.  13 .3

          Any  o the r  comments  on  th i s  pa r t i cu la r  ques t ion  be fo re  we4

move  on  to  the  nex t?   A l l  r i gh t .   Le t ' s  t ake  the  nex t  ques t i on ,5

p lease .6

          DR.  EDWARDS:   Ques t i on  12  has  to  do  w i th  comb in ing7

mul t i p le  exposure  scenar ios  i n to  a  comprehens ive  es t ima te  o f  r i sk .  8

Does  the  Pane l  have  any  recommenda t ions  fo r  comb in ing  the  fou r9

scenar ios  - -  o ra l  t o  wood ,  de rma l  w i th  wood ,  o ra l  w i th  so i l ,  de rma l10

wi th  so i l  - -  comb in ing  these  fou r  such  tha t  a  rea l i s t i c  agg rega te  o f11

t he  exposure  rou tes  may  be  es t ima ted?12

          DR.  ROBERTS:   Le t ' s  see .   D r .  Wargo .13

          DR.  WARGO:   Yes .   We took  th i s  as  a  ques t ion  abou t14

aggrega t ion .   And  we  th ink  tha t  ough t  to  be  done .   And  we ,  a l so ,15

t h ink  tha t  we 've  ta l ked  a  l o t  abou t  the  re la t i ve  approp r ia teness  o f16

de te rm in i s t i c  ve rsus  p robab i l i s t i c  me thods ,  and  I  don ' t  t h ink  we17

need  to  go  th rough  tha t  aga in .   I  have  some language  tha t  sugges ts18

t ha t  t ha t  i s  an  impor tan t  way  to  p roceed .19

          On  the  i ssue  o f  aggrega te  exposure ,  one  i ssue  tha t  has  no t20

been  b rough t  up  ove r  the  pas t  day ,  bu t  I  t h ink  i s  impor tan t ,  i s  t o21
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p lace  these  exposure  in  a  much  b roader  con tex t  o f  exposures  tha t1

occur  f rom o the r  sou rces ,  i nc lud ing  wa te r ,  i nc lud ing  food-based2

exposure .   And  th i s  was  done  in  the  Grad ien t  repor t  i n  Tab le  5 -1 .  3

So tha t  we  can  see  the  re la t i ve  con t r i bu t i on  o f  exposure  f rom4

arsen ic  i n  d r ink ing  wa te r  a t  d i f f e ren t  l eve ls  compared  to  the5

f ood -based  exposures  compared  to  the  d i s lodgeab le  res idues6

compared  to  the  so i l .7

          So  f rom my  pe rspec t i ve ,  i f  you ' re  go ing  to  go  the  rou te  o f8

t he  deve lop ing  a  p robab i l i s t i c  mode l  o f  k id ' s  exposure  to  CCA9

f rom p layscapes  and  decks ,  I  wou ld  l i ke  to  see  the  Agency  go  the10

nex t  m i l e  wh ich  wou ld  be  to  deve lop  a  mode l  t ha t  wou ld  t r y  t o11

aggrega te  exposure  ac ross  these  d i f f e ren t  sources .12

          Th i s  has  been  one  themes  i n  my  academic  ca reer  i s  t r y i ng  to13

encourage  government  to  avo id  na r row ing  the  de f in i t i on  o f  t he14

prob lem to  such  a  l im i ted  scope  tha t  you  m iss  the  b ig  p i c tu re ,  t he15

b ig  p i c tu re  be ing  to ta l  accumu la t i on  ac ross  a l l  sou rces .   And ,16

obv ious ly ,  t ha t  p resen ts  o the r  k inds  o f  da ta  and  ana ly t i ca l17

prob lems .   Bu t  i t  on l y  makes  sense  to  make  a  cho ice  abou t  how to18

manage  CCA in  deck  o r  sou the rn  p ine  ou ts ide  the  con tex t  o f  o the r19

exposure  to  a rsen ic  o r  ch romium o r  the  m ix tu re .   I  t h ink  i t  doesn ' t20

make much  sense  to  me.21
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          I  j us t  desc r ibed  my  suppor t  f o r  p robab i l i s t i c  mode l i ng .   I1

have  a  pa rag raph  he re  tha t  ta l ks  abou t  how to  dea l  w i th  uncer ta in2

da ta .   And  I  t h ink  tha t ' s  a  b ig  i ssue ,  a  b ig  dea l .   The  bas ic  ques t ion3

i n  my  m ind  i s :   When  a re  the  da ta  good  enough  to  i nc lude  in  the4

mode l ing  e f fo r t ,  and  wha t  shou ld  be  done  un t i l  i t  i s  adequa te5

because  in  many  cases ,  i t  w i l l  no t  be .   How shou ld  the  Agency6

cons t ruc t  de fau l t  assumpt ions?7

          And  you 've  go t  a  l o t  o f  good  exper ience  in  do ing  tha t  come8

ou t  o f  t he  food  sa fe ty  a rena  under  FQPA where  you ' ve  been  qu i te9

success fu l  i n  th ink ing  abou t  how to  aggrega te  exposure  ac ross10

f ood  and  wa te r  and  consumer  p roduc ts ,  e t  ce te ra .11

          So  I  t h ink  as  I  l ook  a t  you r  documen ts ,  espec ia l l y  you r12

exposure  document  i n  Tab le  4  where  you  l i s t  a l l  t he  pa ramete rs13

assoc ia ted  w i th  these  fou r  exposure  scenar ios  and  you  t r y  to14

desc r ibe  the  leve l  o f  ce r ta in ty  tha t  you  th ink  i s  assoc ia ted  w i th15

each  o f  t hese  fac to rs .   I ' l l  j us t  read  one  o f  t hese .16

          "Fo r  ch i l d  de rma l  con tac t  w i th  CCA- t rea ted  wood17

p layg round  s t ruc tu res ,  med ium to  h igh  unce r ta in t y  i s  assoc ia ted18

wi th  the  pa ramete rs  used . "   You 've  t r i ed  to  cha rac te r i ze19

uncer ta in t y  fo r  spec i f i c  va r iab les .   I  t h ink  th i s  i s  rea l l y20

commendab le ,  and  I  t h ink  I  wou ld  push  down tha t  road .   Be  more21
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spec i f i c  fo r  each  o f  t he  pa ramete rs ,  no t  on l y  l i s t  t he  d i f f e ren t1

sources  o f  da ta ,  bu t  you r  j udgment  abou t  the  qua l i t y  o f  t hose  da ta .   2

          And  in  a  1999  pane l  tha t  I  pa r t i c ipa ted  in ,  t h i s  pane l ,  we3

made recommenda t ions  fo r  how to  j udgmen t  da ta  qua l i t y :  4

rep l i cab i l i t y ,  whe the r  o r  no t  i t ' s  p r imary  da ta  o r  secondary  da ta .5

          There  a re  a  number  tha t  you  ac tua l l y  have  come back  and6

c i ted  i n  one  o f  you r  documen ts .   I  don ' t  have  i t  i n  f ron t  o f  me  r i gh t7

now.   Bu t  I  t h ink  tha t  app ly ing  these  c r i t e r i a  so  tha t  you  have  a8

ve ry  c lea r  j udgmen t  tha t  you  go  th rough  rou t i ne l y  when  you  ge t  a9

new da ta  se t  i n ,  t ha t  t hen  ge ts  ca ta logued ,  i t  j us t  g i ves  us  a  much10

more  comp le te  p i c tu re  o f  whe the r  o r  no t  we  shou ld  pu t  a  l o t  o f11

s tock  i n  those  da ta  se ts .   So  I  t h ink  tha t  cha rac te r i z ing  the12

uncer ta in t y  w i th  g rea t  ca re  i s  ve ry  impor tan t .13

          And  a l so  spec i f y ing  wha t  the  de fau l t  assumpt ions  a re  go ing14

t o  be  i n  t he  absence  o f  c red ib le  da ta .15

          A  coup le  o f  po in ts  abou t  un i t s  o f  ana lys i s .   I  t h ink  tha t16

t he re ' s  been  a  l o t  o f  d i scuss ion  abou t  whe the r  o r  no t  we  shou ld17

t h ink  o f  t h i s  p rob lem as  a  p rob lem o f  k ids  be tween  the  ages  o f  one18

and  s i x .   19

          Aga in ,  t he  pes t i c ide  work  i n  the  food  sa fe ty  a rena  p rov ides  a20

road  map  fo r  me  where  we  s ta r ted  to  b reak  tha t  down annua l l y .  21
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And we  saw a  lo t  o f  d i f f e rences  in  food - in take  pa t te rns ,  wa te r1

i n take  pa t te rns  year  to  year  and  ac tua l l y  w i th in  a  year ,  when  we2

have  su f f i c ien t  da ta .   3

          So  I  t h ink  the re  i s  g rea t  va lue  i n  co l l ec t i ng  da ta  a t  t he4

i nd i v idua l  l eve l  and  co l l ec t i ng  i t  f o r  samp le  s i zes  tha t  wou ld5

permi t  t h i s  annua l i zed  approach .6

          I  t h ink  tha t ,  a l so ,  I  don ' t  have  a  good  unders tand ing  o f  how7

k ids  behave  on  p layscapes .   And  I 'm  no t  ce r ta in  tha t  anybody  e l se8

does  and  how tha t  behav io r  va r ies  ac ross  t ime  and  ac ross  reg ions9

o f  the  coun t ry .   And  I  t h ink  tha t  eve rybody  i s  i n  a  pos i t i on  o f10

t h ink ing  tha t  t h i s  i s  impor tan t  t o  know.   Reg ion  and  c l ima te ,  I11

t h ink ,  a re  l i ke l y  to  be  ve ry  impor tan t  p red ic to rs  o f  a t  l eas t12

p layscape  exper ience  fo r  ou tdoor  rec rea t iona l  ac t i v i t i es .13

          The  schoo l ,  t he  day  ca re  cen te r ,  t he  res idence ,  the  town14

f ac i l i t y ,  t hese  may  a l l  be  the  app rop r ia te  un i t  o f  ana l ys i s .   I 'm  j us t15

f i n i sh ing  up  a  s tudy  o f  Connec t i cu t  schoo l  k ids .   And  I ' ve  been16

mon i to r i ng  the i r  da i l y  exposure  to  a i r  po l l u tan ts  us ing  pe rsona l17

mon i to r i ng  equ ipmen t  and  fo l l ow ing  them th rough  the i r  da i l y  l i f e .  18

And i t ' s  rea l l y  remarkab le  how much ,  how ignoran t  I  was ,  abou t19

var iab i l i t y  i n  exposure  tha t  occu rs  to  a  va r ie t y  o f  d i f f e ren t20

con taminan ts .   21
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          So  tha t  k ind  o f  i nd i v idua l  t rack ing  where  you  fo l l ow  the  k id1

f rom perhaps  the  schoo l  to  the  home to  the  town  fac i l i t y ,  may  g i ve2

you  a  ve ry  d i f f e ren t  image  o f  how these  exposures  a re  accumu la ted3

ac ross  t ime  a t  t he  i nd i v idua l  l eve l .   And ,  a l so ,  how tha t  m igh t  va ry4

year  t o  year .5

          I  was  s t ruck  by  comments  ear l i e r  t ha t  t he re  l i ke l y  i s  a  l o t  o f6

va r iab i l i t y .   And  I  t h ink ,  Andrew,  you  men t ioned  w i th  you r  own7

k ids  a  d i f f e rence  be tween  a  todd le r  as  opposed  to  a  f i ve -year -o ld .  8

And the  behav io ra l  d i f f e rences  a re  l i ke l y  to  be  qu i te  s ign i f i can t9

t he re .10

          A l so ,  I ' ve  done  some r i sk  ana lys i s  work  on  the  a rea  o f11

b io log i ca l  d i ve rs i t y  l oss .   And  wha t  I  t ook  f rom tha t  work  was  the12

i dea  o f  ho t  spo ts  where  peop le  tha t  wor ry  abou t  l oss  o f  b io log ica l13

d ive rs i t y ,  a t tempt  to  i den t i f y  ho t  spo ts  o f  b io log i ca l  d i ve rs i t y  and14

t he  r i sk  fac to rs  t ha t  a re  caus ing  the i r  rap id  ra tes  o f  des t ruc t i on  as15

a  way  o f  i n te rven ing .16

          I  t h ink  tha t  concep t  i s  maybe  approp r ia te  he re ,  th ink ing17

abou t ,  you  know,  wha t  a re  ho t  spo ts  fo r  k ids?   Wha t  fac to rs  m igh t18

be  ove r lapp ing  tha t  wou ld  pu t  a  k id  a t  spec ia l  r i sk?   Wha t19

f ac i l i t i es  m igh t  be  mos t  con tamina ted?   What  behav io ra l  pa t te rns20

are  l i ke l y  to  resu l t  i n  the  h ighes t  exposure?21
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          I  was  th ink ing  no t  j us t  abou t  ho ld ing  on to  equ ipmen t ,  bu t  I1

ment ioned  to  seve ra l  o f  you  du r ing  the  b reak ,  bu t  wha t  abou t  the2

k id  tha t ' s  s l i d ing  down  the  po le  o r  wha t  abou t  the  k id  tha t  shu f f l es3

h is  fee t  ac ross  the  deck  tha t ' s  ge t t i ng  sp l i n te rs .   There  a re  ce r ta in4

behav io ra l  pa t te rns  tha t  may  lead  to  h igher  l eve ls  o f  exposure .5

          Wha t  c l ima to log i ca l  cond i t i ons  m igh t  resu l t  i n  the  h ighes t6

exposures  and  wha t  age  g roups  spend  mos t  t ime  on  these  fac i l i t i es .7

          I ' l l  l eave  you  w i th  a  comment  wh ich  i s  t ha t  I  hope  tha t  t h i s8

k ind  o f  ho t  spo t  i dea  wou ld  l ead  to  s t ra teg i c  a t ten t i on  tha t  wou ld9

prov ide  the  Agency  w i th  a  c lea r  imag ine  o f  how to  reduce  exposure10

i n  t he  sho r tes t  amoun t  o f  t ime .   You  may  be  th ink ing  o f  t h i s  as  a11

prob lem o f  t r y ing  to  se t  a  regu la t i on ,  wh ich  i s  wha t  you  re fe r red  to12

a  few moment  ago .   You ' re  anx ious  to  se t  a  regu la t i on .   Bu t  f rom13

my exper ience ,  the  es tab l i shmen t  o f  a  regu la t i on ,  a  new14

regu la t i on ,  doesn ' t  o f ten  on ly  resu l t  i n  exposure  reduc t i on .15

          So  th ink  ca re fu l l y  abou t  a  va r ie t y  o f  i n te rven t ions  tha t  m igh t16

l ead  the  Agency  to  a f fec t  rea l - t ime  exposure  reduc t ion  in  the  ve ry17

near  te rm ra the r  than  le t t i ng  a  regu la to ry  dec is ion  jus t  k ind  o f18

t r i ck le  ou t  the re  i n to  the  marke t  p lace  and  hop ing  tha t  i t  t akes19

a f fec t .20

          By  th i s ,  I 'm  sugges t ing  tha t  pub l i c  educa t ion  and  consumer21
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awareness  can  go  a  ve ry  l ong  way  in  i den t i f y ing  where  these1

exposures  and  r i sks  a re  the  h ighes t .2

          And  know tha t  I  p robab ly  s tepped  way  ou t  o f  t he  bounds3

here ,  bu t  i t ' s  my  own  v iew he re  on  how to  rea l l y  make  a  d i f f e rence4

i n  a  sho r t  pe r iod  o f  t ime .   So  thank  you .5

          DR.  ROBERTS:   Thank  you .   D r .  Le idy ,  do  you  have  any6

comments  to  add?7

          DR.  LE IDY:   No ,  s i r .8

          DR.  ROBERTS:   Okay .  Thank  you .   D r .  S te inbe rg .9

          DR.  STEINBERG:   Wargo  sa id  i t  pe r fec t l y .10

          DR.  ROBERTS:   Okay .   D r .  G insberg ,  w i l l  you  gu i l d  the11

l i l y?12

          DR.  G INSBERG:   What?13

          DR.  ROBERTS:   Never  m ind .14

          DR.  G INSBERG:   The  examp le  tha t  j umps  to  m ind  fo r  me15

when  ge t t i ng  i n to  th i s  ques t i on  i s  t he  l ead  up take  b iok ine t i c  mode l16

exper ience  and  where  the  va r ious  med ia  fo r  exposure  a re  comp i led17

i n to  a  pharmacok ine t i c  and  exposure  modu le  and  where  one  can  ge t18

ou t  o f  t ha t  t he  i nc rementa l  i nc rease  i n  r i sk ,  we l l ,  i n  t he  case  o f  t he19

l ead  mode l ,  i t ' s  rea l l y  an  inc remen ta l  i nc rease  in  exposure  and  in20

t e rms  o f  b lood .21
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          Bu t  f rom any  pa r t i cu la r  env i ronmen ta l  i npu t ,  whe the r  i t  be1

so i l  l ead  o r  house  dus t  l ead  o r  d r ink ing  wa te r  l ead ,  o r  a i rbo rne ,  i t ' s2

a l l  i n  t he re  and  i t ' s  f a i r l y  i nc lus i ve .   I t  seems  to  me tha t  someth ing3

a long  those  l i nes  can  be  done  fo r  a rsen ic  o r  a t  l eas t  headed  in  tha t4

d i rec t i on  so  tha t  one  can  unders tand  where  p layscape  r i sks ,  o r5

exposures  anyway ,  how they  we igh  in  re la t i ve  no  eve ry th ing  e l se6

i n  te rms  o f  i no rgan ic  a rsen ic  exposure .7

          And  i f  we  a re  near  some subchron i c  o r  acu te  RFD fo r  a l l  t he8

o the r  backg rounds  and  th i s  i s  t he  th ing  tha t  pushes  us  ove r  the  top ,9

t ha t  may  be  impor tan t  t o  know.   I f  t h i s  i s  rea l l y  sma l l  i nc remen t10

re la t i ve  to  eve ry th ing  e l se ,  tha t  may  a l so  be  impor tan t  to  know,  as11

wel l  f o r  cancer  r i sk .12

          So  I  t h ink  you  know the  ho l i s t i c  agg rega te  exposure ,  no t  j us t13

f o r  t he  fou r  scenar ios ,  de rma l  t h i s  and  o ra l  t ha t ,  bu t  a l so  i n  t e rms14

o f  t he  mu l t i t ude  o f  po ten t i a l  con tac ts  a  ch i l d  wou ld  have  w i th15

pressure - t rea ted  wood  s t ruc tu res ,  no t  j us t  p layscapes .   And  no t16

j us t  ze ro  to  s i x ,  bu t  t hen  we  go  on  i n to  adu l t s .   17

          So  th i s  becomes  a  l i f e t ime  o f  po ten t i a l  exposure  to18

pressure - t rea ted  wood ,  whe the r  i t ' s  hav ing  p i cn i cs  on  p i cn i c  tab les19

t ha t  a re  uncoa ted  o r  l oung ing  on  your  deck  i f  you ' re  unaware  o f  t he20

i ssue .   You ' re  hav ing  your  a f te r ,  you  know,  you ' re  even ing  d r ink21
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and  a  snack  on  i t ,  you r  hands  can  be  con tamina ted .   1

          So  the re ' s  a  va r ie t y  o f  scenar ios  tha t  can  be  bu i l t  i n  t o  make2

t h i s  a  much  more  l i f e -span  ho l i s t i c  aggrega te  t ype  o f  exposure3

t han  the  i so la te  case  scenar io  tha t  we 've  been  g i ven  to  l ook  a t  so4

f a r .5

          DR.  ROBERTS:   Thank  you ,  D r .  G insberg .   D r .6

So lo -Gabr ie le .7

          DR.  SOLO-GABRIELE:   I  j us t  wan ted  to  expand  on  the8

add i t i ona l  exposure  rou tes  tha t  shou ld  a l so  be  i nc luded ,  no t  on l y9

t he  p layg round  - -  due  to  CCA no t  on l y  p layg round  as  men t ioned10

be fo re ,  t he  i ssue  o f  p i cn i c  tab les  i s  ve ry  impor tan t ,  no t  on ly  f rom11

d i rec t  p lac ing  o f  f ood  on  p i cn i c  tab les ,  bu t  peop le  tend  to  ea t  a t  a12

p icn ic  tab le  and  they  may  have  ac id i c - t ype  foods ,  p i ck les  and13

ke tchup  and  pu t  he i r  hands  on  the  tab le  and  s ta r t  ea t ing  aga in  and14

t ha t ' s  a  po ten t ia l  exposure  rou te .15

          I n  add i t i on  to  tha t ,  t he re  i s  d i rec t  exposure  f rom CCA in  the16

d isposa l  s t ream.   Fo r  examp le ,  i n  a  s i t ua t i on  where  CCA may  be17

f ound  in  mu lch  and  peop le  may  app ly  tha t  mu lch  fo r  l andscap ing18

purposes ,  i nd i rec t  t h rough  po ten t i a l  con tamina t ion  o f  t he19

env i ronmen t ,  even tua l l y  impac t i ng  so i l  concen t ra t i ons  as  a  who le20

or  i n  d r ink ing  wa te r .21
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          I ,  a l so ,  wan ted  to  men t i on  tha t  t he re ' s  research  to  show tha t1

t he re  a re  ce r ta in  t ypes  o f  p lan ts  t ha t  up take  CCA and  some o f  t hese2

p lan ts  a re  ed ib le  p lan ts .   I  be l i eve  Dr .  S t i l lwe l l  cou ld  expand  on3

t ha t  i ssue .   4

          And  a l so  bu rn ing  o f  wood  i s ,  a l so ,  ano the r  exposure  rou te .  5

Somet imes  decks  bu rn  acc iden ta l l y .   Home owners  may  be  a t  r i sk ;6

f i r e  f i gh te rs  may  be  a t  r i sk .   Somet imes  wood  i s  i n ten t i ona l l y .  7

Burned  by  i nd i v idua ls  who  a re  no t  aware  tha t  you  shou ldn ' t  be8

burn ing  CCA and  use  i t  f o r  f i r e  wood ,  fo r  examp le .   And  then ,9

a lso ,  the re ' s  the  i ssue  assoc ia ted  w i th  po ten t ia l  exposures  o f  ash10

assoc ia ted  w i th  bu rned  wood .11

          So  the re  a re  a  l o t  o f  o the r  exposure  rou tes  i n  add i t i on  tha t  a12

ch i l d  may  exper ience  th roughou t  the i r  l i f e t ime  in  add i t i on  to13

p layg round  equ ipmen t  tha t  shou ld  a l so  be  taken  in to  accoun t  when14

l ook ing  a t  t he  aggrega te  e f fec ts .15

          DR.  ROBERTS:   Dr .  S tyb lo .16

          DR.  STYBLO:   I  don ' t  have  a  p rob lem w i th  comb in ing17

scenar ios  as  they ' re  app l i ed  he re ,  p lus  any  o the r  scenar io  tha t18

wou ld  i nc lude  exposure  to  a rsen ic  and  ch romium f rom CCA19

sources  o r  CCA- re la ted  sources .20

          I 'm  no t  su re  wha t  i s  t he  va lue  o f  comb in ing  th i s  t ypes  o f21



                                                           
                                                          
159

sources  w i th  sou rces  l i ke  food  o r  wa te r  fo r  one  s imp le  reason .   To1

me,  and  I  have  exp la ined  i t  i n  he re  be fo re ,  a rsen ic  f rom CCA2

sources  i s  d i f f e ren t  than  a rsen ic  - -  we  don ' t  even  know wha t  i t  i s .  3

Le t ' s  say  i t ' s  d i f f e ren t  a rsen ic  f rom food  and ,  ce r ta in l y ,  f rom4

dr ink ing  wa te r .5

          Wou ld  i t  be  more  i n fo rmat i ve  i f  we  comb ined ,  i f  we  ta l k6

abou t  comb ined  exposures  to  i no rgan ic  a rsen ic  o r  o rgan ic7

arsen ica l s  o r  a rsenobe t ines  (ph )  o r  a rsenosugars  as  we  know a re8

presen t  i n  a l l  t hese  sources .   Fo r  t ox i co log i ca l  reasons ,  i t  makes9

much  more  sense  to  me  to  ta l k  abou t  comb ined  exposures  to10

arsen ic  spec ies  w i th  par t i c l e  t ox i co log i ca l  p roper t i es  than  to11

arsen i c  as  to ta l .   Because  a rsen i c  as  to ta l  doesn ' t  mean  any th ing12

f r om the  tox i co log i ca l  po in t  o f  v iew .13

          DR.  ROBERTS:   Dr .  Mushak .14

          DR.  MUSHAK:   I  wou ld  l i ke  to  make  two  responses .   One  to15

Pro fesso r  G insberg  and  one  to  P ro fesso r  S tyb lo .   I  don ' t  wan t  to16

t oss  too  much  i ce  wa te r  on  mode l i ng  a rsen i c .   There  a re  two17

s tud ies  underway  to  deve lop  mode ls .   One  f rom D iane  Mense l ' s18

(ph )  g roup  a t  UC I r v ine .   And  the re ' s  a l so  one  co l l abo ra t i ve l y19

be tween  Mar ie  Vah te r  and  a  g roup  in  Sw i t ze r land  whose  names20

now to ta l l y  escape  me.21
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          The  p rob lem w i th  t hese  i s  t ha t  t he  way  o f  t hese  PBPK mode ls1

work ,  t hey  don ' t  l end  themse lves  to  PRA ve ry  read i l y .   I t ' s  a lmos t2

l i ke  you  deve lop  a  c lass i c  m ix  o f  po in t  es t ima tes .   And  i f  you3

s ta r ted  do ing  PRAs  fo r  eve ry  s tep  i n  a  PBPK mode l ,  my  gosh ,  i t4

wou ld  j us t  be  ove rwhe lm ing .5

          Even  in  the  l ead  mode l  w i th  i t s  i npu ts ,  ou tpu ts ,  and6

b iok ine t i c  componen ts ,  abou t  the  on ly  accommoda t ion  you  ge t  f o r7

a  var iab i l i t y  i s  on  the  ou tpu t  end  w i th  the  geomet r i c  s tandard8

dev ia t i on .9

          Ba rba ra  Beck ' s  fo l ks  a t  Grad ien t  have  been  t r y ing  to  bu i l d  i n10

PRA fo r  t he  i npu t  s ide .   Bu t  I  don ' t  know tha t  you  cou ld  comb ine11

t ha t  t oo  much  w i th  the  b iok ine t i c  s ide ,  even  fo r  t ha t  re la t i ve l y12

s imp le  mode l .   So  I  t h ink  we ' re  a  l ong  way  f rom PBPK mode l i ng  o f13

t o ta l  exposure  to  a rsen ic .14

          W i th  regard  to  spec ia t i on ,  I  don ' t  no t i ce  you  ge t  ou t  o f  t he15

woods ,  o r  the  wood ,  the  rea l  p rob lem w i th  th i s  wh ich  i s  tha t16

i no rgan ic  a rsen ic  i s  p robab ly  go ing  to  be  spec ia t i ng  i n  the  same17

way  as  i t  comes  o f f  t he  wood  su r face  as  say  ino rgan ic  a rsen ic  i n18

dr ink ing  wa te r .19

          D r .  S tyb lo  and  I  were  d i scuss ion  b r ie f l y  be fo re  abou t  wha t20

are  some mino r  componen ts  i n  CCA tha t  may  se rve  as  use fu l21
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t race rs  tha t  a re  un ique  to  CCA as  a  sou rce  and  d i s lodgeab le1

res idues  tha t  may  no t  be  p resen t  i n  o the r  i n take  sources .   And  I2

guess  th i s  wou ld  be  a  ques t ion  to  the  chemis ts  and  eng ineers  f rom3

t he  wood  indus t ry  who  a re  he re .4

          Wha t ' s  t he  p ro f i l e  l i ke  w i th  m ino r  me ta l  componen ts  i n5

CCA- t rea ted  wood?   We know tha t  you ' re  p robab ly  no t  us ing6

ana ly t i ca l -g rade  reagen ts  by  ACS de f in i t i on .   You ' re  p robab ly7

us ing  pa r t i c l e  g rade  o r  t echn i ca l  g rade .   So  the re  a re  a  who le8

bunch  o f  m ino r  t race rs  tha t  may  be  in  th i s  and  tha t  may  be  use fu l9

t o  use  to  so r t  o f  t race r  t ag  i n  t e rms  o f  a  b iok ine t i c  co ro l l a ry  t o10

what  Ed  Ca lab rese  does  w i th  i n take  t race rs .11

          DR.  ROBERTS:   Dr .  C lewe l l .12

          DR.  CLEWELL:   I 'm  no t  exac t l y  su re  I  unders tood  wha t  Dr .13

Mushak  was  say ing  abou t  PBPK mode l i ng ,  bu t  i t  sounded  nega t i ve .14

          We 've  done  p robab i l i s t i c  mode l ing  w i th  me thy lmercu ry  and15

pub l i shed  tha t .   And  the  a rsen ic  mode l ,  I 'm  ac tua l l y  work ing  w i th16

Sib ingman (ph )  and  Mar ie  Vah te r  on  the  ex tens ion  o f  t ha t  a rsen ic17

mode l .   I  don ' t  see  any  reason  why  i t  can ' t  be  used  in  p robab i l i s t i c18

assessment .   I t ' s  no t  the  l i ke  the  lead  mode ls ,  a  b iok ine t i c  mode l .  19

I t ' s  no t  phys io log i ca l l y  based .   Tha t ' s  d i f f e ren t .20

          So  tha t  wasn ' t  rea l l y  wha t  I  wan ted  to  ta l k  abou t .   I t ' s  t he21
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aggrega t ion  o f  r i sk ,  a  cau t ion  tha t  I  f ee l  re la ted  to  wha t  we  ran1

i n to  w i th  the  noncancer  endpo in t .   Bu t  fo r  the  cancer  endpo in t ,2

arsen ic  i s  k ind  o f  an  unusua l  bu rden .   There ' s  no  reason  r i gh t  now3

no t  to  be l i eve  tha t  we  a re  a l l  a t  g rea te r  than  one  and  a  thousand4

r i sk  fo r  l ung  and  b ladder  cancer  f rom the  ino rgan ic  a rsen ic  tha t  we5

t ha t  we  ea t .6

          A t  t he  es t ima tes  10  m ic rog rams  per  day .   I ' ve  been  to ld  tha t7

t he  FDA recen t l y  es t ima tes  25  m ic rog rams  pe r  day  ino rgan ic8

arsen ic  i n  food .   And  so  no  mat te r  how low they  se t  the  MCL,  we ' re9

go ing  to  be  a t  g rea te r ,  g i ven  the  new r i sk  numbers ,  we ' re  go ing  to10

be  a t  g rea te r  than  one  in  a  thousand  r i sk  o f  cancer  s t r i c t l y  f rom the11

arsen ic  we  ea t .   So  then  you  add  in  the  d r ink ing  wa te r .12

          So  I  l i ke  the  idea  o f  compar ing  the  a rsen ic  exposures  and13

r i sks  f rom the  CCA,  a l l  t he  va r ious  CCA  exposures ,  w i th  tha t  f rom14

t he  wa te r  and  the  food .   Bu t  I  wou ldn ' t  sugges t  comb in ing  those .15

          DR.  ROBERTS:   O the r  comments  o r  o the r  v iewpo in ts?   So16

we seem to  have  some d i f f e r i ng  op in ions  abou t  the  ex ten t  to  wh ich17

- -  I  t h ink  eve ryone  wou ld  ag ree  abou t  the  va lue  o f  compar ing .   We18

seem to  have  some d i f f e ren t  v iewpo in ts  abou t  to  ex ten t  to  wh ich19

exposure  f rom d i f f e ren t  sou rces ,  no t  necessar i l y  d i f f e ren t  rou tes20

o f  exposure ,  bu t  d i f f e ren t  sou rces  shou ld  be  aggrega ted .21
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          DR.  SMITH:   I  guess  j us t  t o  ge t  on  the  reco rd  here  I  guess ,  I1

wou ld  have  some concerns  abou t  expand ing  the  aggrega te  to  th ing2

beyond  CCA wood  jus t  because  o f  t he  cu r ren t  regu la to ry  focus  and3

needs .   And  I  t h ink  tha t ' s  go ing  to  be  a  d i f f i cu l t  t ask  as  i t  i s  t o  ge t4

t ha t  r i gh t .   So  I  wou ld  l i ke  to  see  them focus  the i r  e f fo r t s ,  a t  l eas t5

i n i t i a l l y ,  on  tha t .   I f  t he  Agency  wan ts  them to  take  an  aggrega te6

ana lys i s  o f  a l l  a rsen ic  exposure ,  I  suppose  tha t  cou ld  be  use fu l .7

          The  o the r  th ing  i s ,  aga in ,  I  j us t  wan t  to  emphas ize  I  rea l l y  do8

want  you  focus  on  the  aggrega te  exposure  f rom a l l  CCA wood  uses .  9

And  i t ' s  p robab ly  a lways  wor th less ,  bu t  I ' l l  g i ve  you  jus t  my  l i t t l e10

anecdo ta l  exper ience ,  you  know,  be ing  up  in  ru ra l  Ma ine .11

          You  know i t ' s  a lways  as tounds  me  o f  how p reva len t  t h i s12

wood use  i s .   You ' re  aware  o f  tha t  as  we l l .   Where  I  l i ve  we  have  a13

deck  tha t ' s  p ressu re - t rea ted  and  we  have  an  wood  en t ry  way  tha t ' s14

pressure - t rea ted  wood .   So  eve ry  day  when  we  go  ou t  to  schoo l  and15

my son ' s  go ing  i n to  k inde rga r ten  and  he ' s  no t  pa r t i cu la r l y  happy16

abou t  th i s .   17

          So  he  leaves  the  house ,  the  thumb i s  a l ready  in  the  mou th18

un t i l  he  ge ts  to  the  s ta i rway .   He  pu ts  h i s  hand  on  the  s ta i rway .   He19

goes  down  and  ge ts  i n to  the  ca r .   And  the  f i r s t  t h ing  he  does  i s  t he20

t humb goes  back  in to  h i s  mou th .   We d r i ve  to  the re .   A f te r  h i s21
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schoo l ,  he  goes  to  h i s  day  ca re .   We l l ,  h i s  day  ca re  has  a1

pressure - t rea ted  wood  en t ry  way .   So  now he 's  go ing  to  have  some2

exposure  go ing  in  and  ou t  o f  t he  day  ca re .3

          And  up  un t i l  t h i s  yea r  a t  h i s  schoo l ,  t he re  used  to  be  a  ve ry4

l a rge  p ressu re - t rea ted  wood  p layscape .   Th is  yea r ,  we  jus t5

sw i t ched  to  the  meta l  enamel  t ype .   Un t i l  t h i s  year ,  t ha t  was  the6

same.7

          And  I  can  ta l k  abou t  how when  we  r i de  ou r  b i ke  down the8

s t ree t  and  we  v i s i t  peop le ,  you  know,  i t ' s  t he  same scenar io .   Th i s9

i s  j us t  a  ve ry ,  ve ry  common wood  in  ce r ta in  a reas  o f  t he  coun t ry .  10

So I  t h ink  i t ' s  go ing  to  be  a  rea l  cha l l enge  to  you  in  do ing  a11

cumu la t i ve  exposure  to  th ink  o f  t hese .   I t  may  be  ve ry  d i f f e ren t  i n12

d i f fe ren t  g raph ica l  reg ions  o f  t he  coun t ry .13

          Bu t  I  rea l l y  do  th ink  i f  we ' re  go ing  to  l ook  a t  t he  exposure14

f r om th i s ,  j us t  f ocus ing  on  p layscapes  i s  no t  t he  i ssue .   And  I  t h ink15

130  days  may  make  sense  when  you  th ink  o f  t he  mun ic ipa l16

p layg round .   Bu t  when  you  s ta r t  t o  th ink  abou t  a l l  wha t ' s  go ing  on17

around  the  home,  i t ' s  j us t  f a r ,  f a r  more  f requen t ,  I  wou ld  th ink .18

          DR.  ROBERTS:   Dr .  Vu ,  was  the re  some c la r i f i ca t i on  you19

wanted  to  o f fe r  us  on  someth ing?20

          DR.  VU:   Thank  you ,  D r .  Rober t s .21
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          I 'm  hear ing  two  d i f f e ren t  recommenda t ions .   D r .  Wargo  was1

t a l k ing  abou t  to ta l  agg rega te  r i sk  f rom a l l  sou rces  fo r  a rsen ic  o r2

ch romium wh ich  i s  a  d i f f e ren t  k ind  approach  wh ich  i s  no t  w i th  the3

f ocus  r i gh t  now w i th in  the  O f f i ce  o f  Pes t i c ide  P rog ram wh ich  we4

rea l l y  wor ry  abou t  r i sk  assoc ia ted  w i th  CCA- t rea ted  wood .   5

          And  I 'm  hear ing  Dr .  S te inbe rg  and  some o f  you  on  th i s  s ide6

have  recommended  look ing  a t  t he  who le  l i f e  cyc le  o f  t he7

CCA- t rea ted  wood  f rom the  d i f f e ren t  uses  and  how the  human8

popu la t i ons  a re  exposed  to  i t .   No t  j us t  ch i l d ren  a lone ,  bu t  as  we9

a l l  age  and  how we  ge t  t he  who le  l i f e  s tages .10

          Cer ta in l y  tha t  i s  a  ve ry  l audab le  goa l .   And  ce r ta in l y  we11

know tha t  we  don ' t  have  a l l  t he  da ta  to  do  tha t .   And  as  Dr .12

Edwards  had  sa id  a t  t he  ou tse t ,  t ha t  we ' re  l ook ing  a t  d i f f e ren t13

exposure  scenar ios ,  res iden t ia l ,  and  o the rs ,  and  we  w i l l  t r y  to14

comb ine  as  much  as  we  cou ld .   And  tha t  was  bas i ca l l y  t he15

ques t ion .   W i th  rega rd  to  p layg round  shou ld  we  a t  l eas t  comb ine16

t hese  fou r  scenar ios .   I t  doesn ' t  mean  tha t  we ' re  no t  go ing  cons ide r17

o ther  scenar ios .18

          Bu t  rea l l y  t o  do  the  k ind  o f  t h ink  you  were  j us t  t a l k ing  abou t19

requ i res  a  who le  l o t  more  da ta  as  we l l .   So  even  though  i t ' s  i dea l  t o20

have  a l l  t ha t  i n fo rmat ion .21
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          So  I  j us t  wan t  to  ge t  some sense  f rom you  tha t  wha t  i s  t he1

recommenda t ion  you  have  w i th  rega rd  to  th i s  ques t i on  and  then  the2

broader  wha t  you  th ink  i s  rea l i s t i c  g i ven  the  d i f f i cu l t y  even  jus t  t o3

do  the  p layg round  th ing  as  we  de l i be ra te  i n  the  las t  t h ree  days  and4

l e t  a lone  look  a t  t he  who le  o the r  scenar io .   Thank  you .5

          DR.  ROBERTS:   D r .  G insberg ,  I  t h ink  wan ts  to  take  a  sho t  a t6

i t .7

          DR.  G INSBERG:   The  one  concern  tha t  may  come i s  abou t8

doub le  coun t ing ,  the  po ten t ia l  f o r  doub le  coun t ing  when  you ' re9

say ing  th i s  the re ' s  a  ch i l d  p lay ing  fo r  an  hour  on  a  p layscape  and10

has  a l l  t h i s  oppor tun i t y  fo r  d i s lodgeab le  exposure .   And  then  a l so11

i s  go ing  to  be  exposed  to  100  m i l l i g rams  o f  so i l  i nges t i on  a  day12

benea th  the  p layscape .13

          So  I  mean  i t  j us t  seems  tha t  t he re ' s  bo th  med ia  tha t  w i l l  be14

con tac ted ,  how to  b reak  tha t  ou t .   I t  may  no t  be  so  s imp le  as  10015

mi l l i g rams ,  you  know,  the  fu l l  max ima l  da i l y  dose  to  tha t  so i l  and16

a lso  fo r  the  fu l l  hou r  o f  con tac t  to  the  wood .17

          Tha t ' s  my  on ly  ce r ta in  i s  i f  t he re ' s  any  doub le  coun t ing18

go ing  on  the re .   Bu t  o the rw ise ,  de rma l  and  so i l  - -  I  mean ,  de rma l19

exposure  and  inges t ion  exposure ,  I  t h ink ,  go  hand  in  hand20

l i t e ra l l y , .21
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          DR.  ROBERTS:   Dr .  S te inberg .1

          DR.  STEINBERG:   What  I  t h i nk  we  had  i n  d i scuss ion  w i th2

my co l l eagues ,  Dr .  Le idy  and  Dr .  Wargo ,  I  t h ink  wha t  we  wan ted3

t o  make  su re  was  the re  was  no t  go ing  to  be  an  aggrega te  o f  a l l  t he4

scenar ios  and  emp loy  a  de te rm in i s t i c  mode l  as  i t  r e la tes  to  how5

you  were  go ing  to  do  th i s .   The  EPA over  the  las t  f ew  years  has6

worked  ha rd  i n  deve lop ing  the  spec i f i c  behav io r  t ypes  o f  pa t te rns ,7

t he  EFH manua l  and  a  bunch  o f  o the r  th ings .   We fe l t  t ha t  tha t  was8

a  ve ry  good  fo rward  s tep .9

          The  p robab i l i s t i c  mode l  i nc ludes  tha t  f l u i d i t y  o f  t hese10

d i f fe ren t  va r ie t i es  o f  exposures  and  a l l ows  you  to  add  on  fu r the r11

exposures  o r  fu r the r  r i sks  o r  fu r the r  scenar ios  tha t  w i l l  occu r .   So12

I  t h ink  tha t ' s  t he  po in t .   I  don ' t  t h ink  peop le  wan ted  to  make  th i s  a13

overzea lous  bu rden ,  bu t  ra the r  emp loy ing  a  p robab i l i s t i c  mode l14

meant  tha t  you  wou ld  evo lve  to  a  be t te r  mode l  as  t ime  wen t  on .  15

But  you  wou ld  c lea r l y  have  a  good  ac t i ve  mode l  t o  beg in  w i th .16

          DR.  ROBERTS:   O the r  comments?   D r .  Smi th ,  D r .  Wargo .17

          DR.  SMITH:   I  guess  to  respond  d i rec t l y  t o  you r  ques t i on .   I18

suppor t  comb in ing  the  exposure  scenar ios .   I  t h ink  wha t  I  was19

t r y ing  to  emphas ize  i s  I  wou ld  have  concern  in  you r  ana lys i s20

so le l y  o f  p layscapes  you  reach  some dec is ion  o r  some conc lus ion21
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t ha t  was  based  so le l y  on  tha t .   I f  you r  dec i s ion  p rocess  i s  go ing  to1

be  yes ,  we ' re  go ing  to  do  th i s .   Bu t  be fo re  you  make  any  dec is ion2

abou t  the  fu tu re  o f  CCA wood  o r  wha t  you  th ink  o f  i t ,  e t  ce te ra ,3

i t ' s  go ing  to  l ook  a t  t hese  add i t i ona l  exposures  as  we l l .   I s  t ha t4

cor rec t?5

          DR.  VU:   Yes .6

          DR.  ROBERTS:   Dr .  Wargo .7

          DR.  WARGO:   I  t ake  the  adv i ce  we l l  t ha t  a  compar i son  o f8

d i f fe ren t  sou rces  o f  exposure  may  be  the  f i r s t  s tep  and  tha t  cou ld9

l ead  to  an  expanded  mode l ing  e f fo r t .   I  t h ink  tha t  tha t  sounds10

pre t t y  reasonab le  to  me .11

          The  scenar io  t ha t  I  had  i n  m ind  was  tha t  t he  h igh -end12

exposure  in  Connec t i cu t  where  we  don ' t  have  much  o f  an  a rsen ic13

prob lem in  g round  wa te r ,  may  be  a  ve ry  d i f f e ren t  s i t ua t i on  than  a14

h igh -end  exposure  f rom CCA,  say ,  i n  the  Sou thwes t ,  where  they  do15

have  a  g round  wa te r  p rob lem.   And  i t ' s  t he  pa tch iness  o f  t he16

prob lem tha t  I  t h ink  has  to  be  g i ven  more  a t ten t i on .17

          And ,  aga in ,  how these  h igh -end  exposures ;  one  may  no t18

reg iona l l y  de f ined ,  ano the r  reg iona l l y  and  seasona l l y  de f ined ,  and19

ano the r  reg iona l l y  seasona l l y  and  behav io ra l l y  de f ined .   How20

t hese  r i sk  fac to rs  m igh t  be  ove r lapp ing  one  ano the r .   My  own  v iew21
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o f  th i s  a f te r  l ook ing  a t  i t  f o r  j us t  pas t  the  few weeks ,  bu t  re f l ec t i ng1

on  my  pas t  work  i n  pes t i c i des ,  i s  t ha t  t h i s  d i s t r i bu t i on  i s  l i ke l y  t o2

be  ve ry  heavy  skewed .   Wha t  I  do  hope  i s  tha t  the  mode l ing  e f fo r t3

and  the  ana lyses  tha t  you  p repared  can  sh ine  the  f l ash l i gh t  on4

t hose  k ids  tha t  a re  rea l l y  exper ienc ing  the  h ighes t  l eve ls  o f5

exposure .6

          DR.  ROBERTS:   Thank  you .   I s  t he re  any th ing  e l se  to  add?  7

Have  we  reached  e i the r  convergence  o r  exhaus t ion  on  th i s8

par t i cu la r  ques t ion?   Dr .  Vu ,  i s  i t  c lea re r  now where  the  Pane l  i s9

on  th i s?10

          DR.  VU:   Yes ,  t hank  you .11

          DR.  ROBERTS:   Le t ' s  do  one  more  and  take  a  sho r t  b reak .  12

Le t ' s  go  on to  13 .   And  then  we ' l l  t ake  a  sho r t  b reak .   Cou ld  you13

read  No .  13 ,  p lease .14

          MS .  AVIADO:   Cer ta in l y .   Number  13  dea ls  w i th  the15

i nha la t i on  exposure  po ten t i a l  f o r  wood  and  so i l  med ia .   Can  the16

Pane l  comment  on  whe the r  OPP shou ld  conduc t  a  ch i l d  p layg round17

i nha la t i on  exposure  assessmen t ,  t ak ing  i n to  cons ide ra t i on  the18

hazard  p ro f i l e  fo r  ch romium V I  as  an  i r r i t an t  t o  mucus  membranes .  19

I f  so ,  can  the  Pane l  comment  on  whe the r  the  endpo in t  desc r ibed20

above  i s  approp r ia te  fo r  assess ing  the  r i sk  to  ch i l d ren  f rom such  an21
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exposure .   The  endpo in t ,  o f  cou rse ,  you  reca l l  was  d i scussed  in  the1

hazard  p resen ta t i ons .2

          DR.  ROBERTS:   Thank  you .   I  have  down  on  my  no tes  tha t3

Dr .  Gordon  wou ld  l i ke  to  j ump in  on  th i s  f i r s t .   Le t  me  ask  h im to4

do  so .   Bu t  he  needs  a  m ic rophone5

          DR.  GORDON:   P re t t y  t r i cky  ge t t i ng  the  compu te r  a t  t he6

r i gh t  d i s tance  so  I  can  see  i t  w i thou t  b i foca ls .7

          I n  answer ing  th i s  ques t ion ,  I  f ee l  t he re  i s  no  da ta  on  amb ien t8

meta l  concen t ra t i ons  in  the  v i c in i t y  o f  a  CCA wood  p lay  s t ruc tu re .  9

And  the  so i l  i n  t he  immed ia te  v i c i n i t y  o f  a  p lay  s t ruc tu re .   And  I10

use  p lay  s t ruc tu re  because  eve rybody  has  been  say ing  "p layscape , "11

and  I  t h ink  tha t ' s  the  name o f  a  company .   I  t h ink  they  make  on ly12

cedar  p roduc ts .   They  p robab ly  don ' t  wan t  us  say ing  p layscapes .13

          Bu t  i nha lab le  pa r t i c les  can  be  resuspended  and  reen t ra ined14

i n  t he  a i r ,  and ,  t hus ,  i n  the  no tes  f rom EPA,  where  i t  sa id  the15

vo la t i l i t y  o f  ch romium and  a rsen ic  i s  i r re levan t .   I  don ' t  t h ink16

vo la t i l i t y  mat te rs  here .   I t ' s  t he  resuspens ion  o f  t he  d i r t  i n  t ha t17

scenar io .18

          Mos t  mechan ica l l y  genera ted  pa r t i c l es  a re  ve ry  l a rge  and19

t hus  inha lab le  and  no t  resp i rab le  as  men t ioned  in  the  document .  20

I nha lab le  s i ze  pa r t i c les  a re  o f  concern  and  mos t  pa r t i cu la r  to  the21
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nasa l  e f fec t s  o f  ch romium.1

          There  i s  a  need  fo r  ca lcu la t i ons  fo r  the  range  o f  background2

va lues .   O f  cou rse ,  th i s  can  be  added  on  to  the  s tud ies  EPA and3

Consumer  P roduc t  Sa fe ty  Commiss ion .   And  i t ' s  impor tan t  t o4

compare  these  va lues  to  amb ien t  exposures  fo r  ch romium.   The5

same th ing  we ' re  go ing  th rough  in  the  l as t  ques t i on .   How do  we6

compare  i t  t o  wa te r  o r  o ra l  i nges t ion  o f  f ood .7

          And  cons ide r ing  a  15  k i l og ram ch i l d  and  a  one-  to  th ree -hour8

exposure .   Now the  assumpt ion  o f  a  100  pe rcen t  hexava len t9

chromium,  I  t h ink ,  i s  an  ove res t ima te  o f  t he  p ropor t i on .   I  sa id  tha t10

ear l i e r .   Espec ia l l y  s ince  the  wood  i s  p robab ly  90 -p lus  pe rcen t11

t r i va len t .   Bu t  the re ' s  ve ry  spa rse  pub l i shed  da ta  on  hexava len t12

versus  t r i va len t .   And  excep t  fo r  wha t  we  heard  yes te rday ,  none  fo r13

so i l .   And  such  a  da ta  se t  needs  to  be  deve loped .14

          I 'm  in  favo r  o f  deve lop ing  an  inha la t i on  rou te  o f  exposure .  15

But  aga ins t  t ha t  need  on  the  o the r  hand  i s  an  examin ing  the16

p layg round  exposure  to  ch romium.   I n  a rsen ic  worke rs  tha t  a re17

exposed  to  much  h igher  OEL fo r  t r i va len t  ch romium,  fa r ,  f a r18

grea te r  than  e igh t -hour  exposure  leve l .19

          The  one  s tudy  tha t  I  know o f  i s  the  one  tha t  my  mas te r20

s tuden t  d id  a  few  years  ago .   And  the  pe rson  who  sanded ,  they  were21
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make  p layg round  equ ipmen t ,  t he  pe rson  who  d id  the  sand ing  was1

l i t e ra l l y  cove red  p robab ly  you r  3  m i l l i g rams  pe r  cen t ime te r2

squared  the re ,  l i t e ra l l y  covered  w i th  sawdus t .   And  he  was  no t  over3

t he  ch romium s tandard  on  a  resp i rab le ,  f a r  above  fo r  a rsen ic ,  by4

t he  way .5

          And  in  the re  they  ta l ked  abou t  the  NOAEL fo r  the  nasa l6

e f fec ts  2 .4  t imes  10  to  the  m inus  4  m i l l i g rams  pe r  cub ic  me te r .   I t7

comes  ou t  to  240  nanograms pe r  cub ic  me te r .   Tha t ' s  p robab ly  a t8

l eas t  one  i f  no t  a  coup le  magn i tude  g rea te r  than  the  background9

l eve l  o f  a t  l eas t  a rsen ic  p robab ly  ch romium o f  maybe  magn i tude10

t han  in  an  u rban  env i ronment  un less  the re  was  pa r t i cu la r  fue l11

source  l i ke  coa l  t ha t  happened  to  have  a  l o t  o f  ch romium a rsen ic  i n12

t he re .13

          And  when  you  ca lcu la te  tha t  ou t ,  g i ven  even  the  24014

nanograms pe r  cub ic  me te r ,  I  guess  i t ' s  bo rde r l i ne .   I t ' s  go ing  to  be15

way  down the re .   Bu t  t he  to ta l  m ic rog ram load ing  m igh t  be  a  few16

mic rog rams  pe r  day ,  m ic rog rams  pe r  k i l og ram days .17

          So  when  I  d id  my  qu i ck  ca l cu la t i on  i t  so r t  o f  sa id  maybe18

t he re  i s  no  need  fo r  an  inha la t i on .   I  can ' t  as  an  inha la t i on19

t ox i co log i s t  say  tha t  w i thou t  know ing  wha t  the  l eve l s  a re  i n  the20

immed ia te  v i c in i t y  o f  a  p layg round  s t ruc tu re .21
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          DR.  ROBERTS:   Okay ,  Dr .  Lees .1

          DR.  LEES:   I ' d  l i ke  to  d i rec t l y  comment  rea l l y  on  the  nasa l2

i r r i t a t i on .   And  th i s  comes  f rom my  own  occupa t iona l  s tud ies  i n3

which ,  you  know,  ch romium manu fac tu r ing  fac i l i t y  the re ' s  a  ve ry ,4

very  h igh  p reva lence  o f  nasa l  i r r i t a t i on  and  sep tum dev ia t i on .   I5

t h ink  i t ' s  on  the  o rde r  o f  60  pe rcen t  o f  t he  popu la t i on  a t  one  po in t .  6

But  we  d idn ' t  f i nd  any  re la t i onsh ip  be tween  a i r  concen t ra t i ons  and7

t he  symptoms .8

          And  the  sugges t ion  i s  made ,  we l l ,  by  o the rs ,  l e t ' s  say .   And9

i t  maybe  par t i cu la r l y  a  p rop ros  to  the  ch i l d  env i ronmen t  t ha t  i t ' s10

no t  the  i nha la t i on  bu t  i t ' s  t he  d ig i t a l  i nse r t i on  o f  hexava len t11

chromium in to  the  nose ,  p i ck ing  your  nose .   These  behav io ra l12

t h ings  m igh t  have  a  g rea te r  e f fec t  he re .13

          And  so  I 'm  no t  rea l l y  ce r ta in  whe the r  the  a i r  has  any th ing  to14

do  i t  w i th  a t  a l l .   And  maybe  some - -  a l l  I  know i s  the re  a re  no15

s tud ies  to  th i s  e f fec t .   I t ' s  an  observa t ion  he re .16

          MS .  AVIADO:   M igh t  I  c la r i f y ,  i f  poss ib le?17

          DR.  ROBERTS:   Su re .18

          MS .  AVIADO:   Because  the  na tu re  o f  t he  ques t ion ,  we  a re19

t ru l y  concerned  w i th  bo th  the  wood  res idue  and  the  so i l  res idue .  20

And  the  concern  on  the  vo la t i l i t y  was  based  on  rea l l y  t h ink ing  i n21
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t e rms  o f  t he  wood  su r face  res idue ,  the  pa r t i cu la te ,  t he  a i rbo rne  o f1

concern  to  us  was  du r ing  the  con tac t  w i th  the  so i l .2

          And  the  po in t  you ' ve  ra i sed  i s  t ru l y  impor tan t  i n  te rms  o f3

what  happens  to  any  so i l  pa r t i c l es  tha t  en te r  t he  nose  o r  en te r  t he4

mouth .   And  th i s  i s  ou r  i ssue :   Wh ich  i s  i f  t he re  i s  so i l  i n  t he  nose ,5

i n  the  mou th ,  can  we  assume i t  makes  up  a  po r t i on  o f  t he  i nges ted6

dose  to  t he  GI  t rac t?   Does  i t  need  to  be  cons ide red  separa te l y  as7

i nha la t i on  exposure?   Or  wou ld  we  assume tha t  i t  makes  up  pa r t  o f8

t he  o ra l  dose?9

          Tha t ' s  t ru l y  where  we ' re  go ing .   We fee l  con f iden t  on  the10

l ack  o f  resp i rab le  because  o f  l ack  o f  vo la t i l i t y  on  wood  su r face .  11

And a l so  the  reassurance  to  bo th  o f  you ,  ce r ta in l y ,  t ha t  i n  ou r  fu l l12

comprehens ive  assessment ,  we ' l l  do  occupa t iona l  i nha la t i on .  13

We' l l  a l so  be  do ing  res iden t ia l  adu l t  i nha la t i on  scenar ios  fo r14

saw ing  and  fab r i ca t i ng  any  p i cn i c  tab les  and  th ings  such  as  tha t .  15

Thank  you .16

          DR.  GORDON:   G iven  the  NOAEL,  I ' d  say ,  yes ,  maybe17

i nha la t i on  exposure  rou tes  doesn ' t  need  to  be  cons ide red .   I  have18

no  idea  i f  a  p layg round  resuspended ,  res idue  resuspended  so i l ,19

l eve ls  a re  h igher  and  lower  than  tha t  NOAEL.   And  so  the  th ing  I20

d idn ' t  say  was  I  t h ink  tha t  shou ld  be  an  added  a rea  o r  pe rsona l21
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samp le rs  to  the  EPA 's  CSPC s tudy .1

          DR.  ROBERTS:   I t ' s  becoming  an  expens ive  s tudy .   D r .  Sh i .2

          DR.  SHI :   I  have  jus t  seve ra l  comments .   And  number  one ,  i n3

regard ing  the  i ssue  i s  the  ques t ion  we ' re  asked  many ,  many  t imes .  4

And wha t ' s  the  ra t i o  be tween  ch romium I I I  and  ch romium V I .  5

Because  i nha la t i on  as  powder  o f  ch rom ium V I  i s  a  b igger  p rob lem,6

no t  the  o ra l  i n take .   And  in  the  occupa t iona l  s tudy ,  we  a re7

concerned  more  on  the  i nha la t i on  o f  ch romium V I .   And  th i s  i s  t he8

f i r s t .   And  the  ques t i on  rema ins  to  be  answered .9

          And  second ,  as  Dr .  Gordon  jus t  men t ioned ,  the re ' s  no10

ava i l ab le  da ta  concern ing  how much  ch romium ava i l ab le  i n  t he  a i r ,11

f o r  examp le ,  pe r  cub ic  i n  fee t .   I t  cou ld  be  in  me te r .   I t ' s  j us t  no t12

ava i l ab le .13

          And  even  as  though  the  i nha la t i on  i s  a  ve ry  impor tan t  i ssue14

and  the  body  i s  a  much  more  sens i t i ve  to  the  inha la t i on  than  o ra l15

i n take .   Bu t  i t ' s  no t  expec ted .   The re ' s  no t  ve ry  much16

ch romium-con ta ined  dus t  i n  the  a i r  un less  they  pu t  i t  t he i r  by  nose17

by  acc iden t  o r  someth ing  l i ke  tha t .18

          I n  my  op in ion ,  the re  may  no t  be  a  ma jo r  concern  un less  and19

rea l l y  go  to  the  p layg round  to  measure  the  a i rbo rne  pa r t i c les  tha t20

are  resp i rab le  ch romium con ten t .   So  w i thou t  a l l  t he  da ta  r i gh t21
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now,  i t ' s  j us t  a  p iece  under  ava i l ab le  da ta .   I  f ee l  t he  i nha la t i on1

t ox i c i t y  o r  ca rc inogen ic i t y  may  be  no t  be  o f  ma jo r  concern  a t  t h i s2

moment .3

          DR.  ROBERTS:   G insberg .4

          DR.  G INSBERG:   I  wou ld  tend  to  second  tha t  l as t  op in ion .5

          I  j us t  don ' t  t h ink  o f  deck  su r faces  themse lves  as  be ing  tha t6

dus ty  and  d i r t y  g i ven  a l l  t he  oppor tun i t i es  fo r  the  wea the r  to  wash7

away  res idues  so  tha t  i t ' s  no t  go ing  to  be  l i ke  an  a t t i c  where  you ' ve8

go t  a  l o t  o f  dus t  bu i l t  up .   And  the  mate r ia l  undernea th  the  deck9

wi l l  o f ten t imes  be  sand  wh ich  I  wou ld  expec t ,  g i ven  the  par t i cu la r10

s i ze ,  t o  l ead  to  l a rge  i nha la t i on  oppor tun i t i es .11

          And  fo r  the  o the r  ma te r ia l s ,  t he  t i re  ch ips  o r  the  wood  ch ips ,12

t he  one  concern  I  wou ld  have  in  ou r  l i t t l e  m in ig roup  tha t  has13

Ques t ions  14  and  15 ,  t a l ked  abou t  th i s  l as t  n igh t .14

          The  one  concern  I  m igh t  have  i s  i f  k i ds  a re  i n t ima te l y15

p lay ing  in  cons t ruc t i on  debr i s ,  CCA-wood  ch ips  tha t  a re  b reak ing16

down and  a re  fo rm ing  a  dus t  and  they ' re  th row ing  those  a round  and17

t he re  may  be  some inha la t i on  to  fa i r l y  concen t ra ted ,  ve ry  p robab ly18

br ie f .   Because ,  aga in ,  t he  pa r t i cu la r  s i ze  i s  go ing  to  be  b ig  and  i t19

wi l l  f a l l  ou t .   Bu t  i f  k i ds  a re  c raw l ing  a round  in  i t ,  t hey  m igh t  be20

down in  a  zone  where  you  m igh t  ge t  some dus t  exposure .21
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          So  tha t ' s  t he  one  scenar io  where  I  wou ld  be  a  l i t t l e1

concerned .   Bu t  aga in  i f  90  pe rcen t  o f  i t  o r  so  i s  f i xed  as  ch romium2

I I I ,  I 'm  no t  su re  the  Agency  shou ld  spend  a  who le  l o t  o f  t ime  on3

t h i s  espec ia l l y  i f  i t ' s  on l y  cons t ruc t i on  debr i s  t ype  o f  conce rn .  4

But  tha t ' s  j us t  my  op in ion .5

          DR.  ROBERTS:   So  am I  hear ing  the  answer  i s  no .6

          DR.  SHI :   I  f ee l  t he  answer  i s  no .   I n  pa r t i cu la r ,  i f  you7

cons ide r  th i s  i s  ou tdoor .   Th i s  i s  no t  i ndoor .   And  the  a i r  f l ow  i s8

no t  tha t  much  in  ch romium-con ta in ing  par t i cu la r  i n  the  a i r .   I t ' s9

pure l y ,  I  wou ld  say ,  mos t  o f  t he  k ids  i s  ou tdoor  ac t i v i t y .10

          DR.  ROBERTS:   Dr .  So lo -Gabr ie le .11

          DR.  SOLO-GABRIELE:   As  fa r  as  the  inha la t i on  i ssue ,  I12

t h i nk  i t  wou ld  depend  a  l o t  on  the  bu f fe r i ng  mate r i a l  t ha t  i s  p laced13

undernea th  the  p layscape .   I f  you  have  pea  g rave l  o r  sand ,  the14

probab i l i t y  o f  i nha la t i on  exposure ,  I  be l i eve ,  wou ld  be  sma l l .  15

Where  as  i f  you  don ' t  have  a  bu f fe r ing  mate r ia l ,  wh ich  i s  t yp i ca l  o f16

many  res iden t ia l  p layg rounds  i t ' s  on  p la in  d i r t .   O r  i f  you  have17

mulch ,  i n  wh ich  case ,  t he  mu lch  can  be  con tamina ted  f rom the18

p layscape  i t se l f .   Or  i n  some cases ,  i t  may  have  some CCA- t rea ted19

wood  in  i t .20

          So  in  the  case  o f  mu lch  in  the  nonbu f fe red  p layg round ,  those21
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par t i c les  - -  mu lch  has  a  tendency  to  b reak  up .   D i r t ,  a l so ,  has  f i ne1

par t i c l es  assoc ia ted  w i th  i t  t ha t  can  be  eas i l y ,  depend ing  on  the2

ac t i v i t y  l eve l  undernea th  the  deck ,  i t  can  be  up  b rough t  up  i n to  the3

a i r  and  inha led .4

          So  I  t h ink  i t  wou ld  depend  a  l o t  on  the  cha rac te r i s t i cs  o f  t he5

bu f fe r  mate r i a l  t ha t ' s  l oca ted  be low the  deck .6

          DR.  ROBERTS:   Dr .  Wargo .7

          DR.  WARGO:   My  impress ion  i s  t ha t  t h i s  i s  no t  l i ke l y  t o  be  a8

s ign i f i can t  sou rce  o f  exposure  compared  to  the  o the r  rou tes .9

          I  t h ink  the  two  scenar ios  men t ioned ,  the  wood  ch ips ,  t ha t ' s  a10

poss ib i l i t y .   The  on ly  o ther  one  tha t  I  cou ld  conce i ve  o f  i s  a  ve ry11

l ow  d iamete r  pa r t i cu la te  ma t te r  i n  sand  where ,  you  know,  k ids12

were  scu f f i ng  tha t  up ,  you  can  see  a  l i t t l e  c loud .   Bu t  I 'm  no t13

over l y  concerned  abou t  i t .14

          DR.  ROBERTS:   D r .  S tyb lo  and  then  Dr .  Adga te .15

          DR.  STYBLO:   I  so r t  o f  hoped  I  wou ld  be  the  l as t  one16

because  as  I  sa id ,  I 'm  no t  an  exper t  on  ch romium and  I 'm  no t  go ing17

t o  ta l k  abou t  ch romium.18

          A re  we  supposed  to  g i ve  ou r  i npu ts  on  poss ib le  i nha la t i on  o f19

arsen i c  spec ies?20

          DR.  ROBERTS:   Where  an  i nha la t i on  fo r  a rsen i c  needs  to  be21
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g iven?1

          DR.  STYBLO:   Yeah .   Because  the  ques t i on  i s  abou t  how2

i nha la t i on .   Fo r  some reason ,  you ' re  ask ing  abou t  ch romium on ly .3

          DR.  ROBERTS:   Yeah ,  i t  i s .   Te l l  you  wha t .   Le t ' s  pu t  t ha t  a t4

end  ca tegory  because  the re ' s  a  coup le  o f  t hem.   D r .  Vu ,  un less  you5

want  i t  t a l ked  abou t  r i gh t  now.6

          DR.  VU:   I  t h ink  the re  a re  two  i ssues .   F i r s t  o f  a l l ,  I  t h ink7

t he  i ssues  you  a l l  d i scuss  i s  we  p robab ly  need  some more  da ta  to8

rea l l y  f i nd  ou t  whe the r  i nha la t i on  pa thway  f rom so i l .   We know9

i t ' s  l ow  vo la t i l i t y  f rom the  so i l  con tamina ted  w i th  a rsen ic  o r10

chromium and  tha t ' s  the  i ssue .   And  I  t h ink  p robab ly  we  can11

co l l ec t  more  i n fo rmat ion  and  con f i rm  tha t .12

          I  hear  t he  consensus  f rom the  pane l  i s  t ha t  r i gh t  now we13

don ' t  t h ink  i t ' s  a  s ign i f i can t  exposure ,  bu t  l e t ' s  ge t  some14

i n fo rmat ion  to  con f i rm  tha t .15

          The  second  i ssue  tha t  we  ra i ses ,  then ,  i f  i ndeed  the re  some16

subs tan t ia l  exposure ,  then  do  we  wor ry  abou t  wha t  k ind  o f17

endpo in t  was  concerned?   Now,  the  reason  why  we  asked  th i s18

ques t ion  because  ch romium V I ,  when  we  ta l ked  abou t  the  de rma l19

exposure ,  we  sa id  i t  i s  an  i r r i t an t  fo r  t he  sk in  and  a l so  causes  sk in20

sens i t i v i t y .21
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          So  i n  the  scenar io  we  ta l ked  abou t  k ids  p lay ing  i n  d i r t .  1

There ' s  no  i nha la t i on  pa thway .   I t ' s  j us t  d i r t  and  ( i naud ib le )  t o2

mouth .   And ,  o f  cou rse ,  i t  cou ld  i r r i t a te  the  mucus  membranes .3

          So  I  t h ink  tha t ' s  the  ques t ion .   There  i sn ' t  haza rd  endpo in t4

here  fo r  ch romium.  We ' re  no t  ta l k ing  abou t  a rsen ic  ye t .   Bu t  th i s  i s5

two  separa te  i ssues  and  somehow we  k ind  o f  mesh  i t  i n to  one .6

          DR.  ROBERTS:   Okay .   Then  w i th  tha t  c la r i f i ca t i on ,  D r .7

Gordon .8

          DR.  GORDON:   Maybe  because  I 'm  the  on ly  i nha la t i on  guy9

here .   There  i s  no  da ta .   I  don ' t  see .   A  l o t  o f  peop le  sa id  no  and10

j us t  o f f  t he  top  o f  t he i r  head ,  mu lch ,  t h i s ,  t he re ' s  no t  t ha t  much  and11

t ha t ' s  comp le te l y  mean ing less  to  me  w i thou t  t he  measuremen ts .12

          You  ta l k  abou t  the  bu f fe r ing  mate r ia l .   Where  I 'm  f rom in13

New York ,  I  don ' t  see  - -  i t ' s  sand .   I t ' s  d i r t .   We don ' t  have14

bu f fe r ing  mate r ia l  t ha t  I ' ve  seen  in  mos t  p layg rounds  I ' ve  been  a t15

and  I ' ve  go t  l i t t l e  k ids .   So  i t  does  make  sense  to  me.   I  keep16

t h ink ing  o f  t he  l i t t l e  Peanu ts  cha rac te r  and  the  c loud  o f  dus t .   And17

t ha t ' s  more  approp r ia te .18

          And ,  a l so ,  I 'm  wonder ing  when  you  th ink  abou t  l ead ,  do  you19

on ly  go  by  hand  to  mou th ;  o r  i s  i t ,  a l so ,  t he  l ead  tha t ' s  resuspended20

i n  the  homes  because  I  t hough t  i nha la t i on  d id  p lay  a  pa r t  t he re .   I21
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don ' t  know.1

          DR.  ROBERTS:   Dr .  Adga te .2

          DR.  ADGATE:   I  can  te l l  you  f rom you  my  know ledge  o f3

par t i c les ,  t ha t  the  sma l les t  pa r t i c le  you  can  c rea te  by  c rush ing  and4

gr ind ing  i s  on  the  o rde r  o f  one  to  th ree  m ic rons .   And  those  were5

t he  sma l les t  ones  wh ich  you  can  c rea te  a  phys ica l  p rocess .   And6

t hose  a re  the  ones  tha t  you ' re  go ing  to  i nha le  and  tha t  ge t  deep  in7

your  l ung  and  depos i t  a re  go ing  to  be  on  tha t  o rde r .   Bu t  a  l o t  o f8

t he  b igger  pa r t i c les  tha t  I  t h ink  a re  go ing  be  c rea ted  and  k i ck  up9

l i ke  i n  the  p igpen  e f fec t ,  a re  th ings  tha t  a re  go ing  to  ge t  f i l t e red10

ou t  much  h igher  o r  a re  go ing  d rop  ou t  ve ry  qu ick l y .11

          DR.  GORDON:   Bu t  where  do  those  f i l t e red  pa r t i c les  go?12

          DR.  ADGATE:   I n  you r  nose .   You ' re  abso lu te l y  r i gh t  and13

t hey  you  swa l l ow  them and  i t ' s  an  o ra l  exposure .   So  then  i t14

becomes  a  gas t ro in tes t i na l  exposure  and  no t  an  inha la t i on15

exposure .16

          DR.  GORDON:   I  ag ree  w i th  Dr .  S tyb lo  abou t  why  a ren ' t  we17

i nc lud ing  a rsen ic  i n  th i s?18

          DR.  ROBERTS:   We can  and  we  w i l l  when  we  ge t  t he re .   D r .19

Ginsberg .20

          DR.  G INSBERG:   There  have  been  a t tempts  to  eva lua te  the21
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amoun t  o f  - -  t he re ' s  mode ls ,  l i ke  AP42 ,  tha t  s imu la te  how much1

dus t  the re  can  be  f rom load ing  and  dump ing  in to  t rucks  and  heavy2

equ ipmen t  d r i v ing  on  d i r t  roads  and  the  dus t  i nha la t i on  you  can  ge t3

downwind  f rom a l l  o f  t ha t  i f  you ' re  a t  t he  fence  l i ne  fo r  th i s4

ac t i v i t y .   And ,  c lass i ca l l y ,  t he  amoun t  ma te r ia l  go ing  i n  i s  usua l l y5

domina ted  by  the  so i l  i nges t i on  assumpt ions  ra ther  t han  these6

somewha t  t rans ien t  exposures  v ie  i nha la t i on  j us t  based  upon  bu lk7

f l ow ,  how much  inha la t i on  f l ow  you  can  ge t  fo r  these  pa r t i c les .8

          And  in  th i s  scenar io  where  we  don ' t  have  these  mass ive9

amoun ts  o f  d i r t  be ing  moved  a round  and  b ig  c louds  o f  s tu f f10

f o rm ing ,  I  wou ld  j us t  t h ink  tha t  t he  reason  you  wou ld  wan t  to11

f ocus  on  i nha la t i on  m igh t  be  because  we 've  go t  someth ing  un ique12

by  inha la t i on  tha t  wou ldn ' t  be  occu r r i ng  by  o ra l .   And  tha t  i s13

ch romium V I  tox i c i t y  wh ich  wou ld  be  more  severe  i f  i t ' s  i nha led14

t han  i f  i t ' s  i nges ted .15

          So  I  t h ink  i f  we ' re  ta l k ing  abou t  someth ing  tha t ' s  go ing  to  be16

i nha led  on ly  to  be  i nges ted ,  t hen  we ' re  back  i n to  compar ing  i t  t o17

what ' s  t he  bu lk  f l ow  in to  the  body  v ia  i nges t i on .   And  I  t h ink  tha t18

t he  i nha la t i on  pa thway  wou ld  pa le  compared  to  wha t  we ' re19

mode l ing  fo r  i nges t i on .20

          I  don ' t  know tha t  we  have  to  spend  too  much  - -  my  op in ion  i s21
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we don ' t  have  to  spend  too  much  t ime  on  tha t  pa r t  o f  i t .   Bu t ,1

aga in ,  I  t h ink  i t  i s  re levan t  to  be  concerned  abou t  ch romium V I2

i nha la t i on .   And  a re  the re  subscenar ios  he re  where  tha t  can  be3

much .   And ,  aga in ,  I  don ' t  t h ink  i t ' s  a  l o t .   Bu t  as  Dr .  Vu  sa id ,  i t4

wou ld  be  wor th  t r y ing  to  ge t  a  l i t t l e  more  da ta  on  i t .5

          DR.  ROBERTS:   I  t h ink  we ' re  so r t  o f  no t  mov ing  much  pas t6

Dr .  Vu 's  summary  a  m inu te  ago  wh ich  he r  impress ion  o f  wha t  we7

were  say ing  i s  we  don ' t  t h ink  the re ' s  a  p rob lem,  bu t  i t  wou ld  be8

wor th  the  exe rc i se  o f  demons t ra t i ng  tha t  by  conduc t ing  an9

assessmen t .   And  I  guess  he r  ques t i on  back  to  us  i s :   The  mos t10

appropr ia te  endpo in t  i n  tha t  assessment ,  wou ld  tha t  be  nasa l11

mucus  i r r i t a t i on .   And  i s  the  answer  yes  o r  do  we  have  an12

a l te rna t i ve  endpo in t  t ha t  we  wou ld  wan t  to  sugges t  fo r  i nha la t i on13

f r om ch romium V I  when  they  do  th i s  ana l ys i s .14

          D r .  Sh i .15

          DR.  SHI :   And  the  answer ,  t he  my  op in ion ,  i s  yes .   I  ag ree16

wi th  her .17

          DR.  ROBERTS:   Anyone  e l se  l i ke  to  second  tha t  o r  ven tu re  a18

d i f fe ren t  op in ion  abou t .   D r .  G insberg .19

          DR.  G INSBERG:   We l l ,  as  l ong  i t ' s  no t  conce ived  o f  as  on20

ongo ing  ch ron ic  exposure  and  we ' re  no t  ta l k ing  abou t  cancer ,  t hen21
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I  wou ld  say  yes .1

          DR.  ROBERTS:   R igh t .   I  t h i nk  the  assessmen t  a t  t h i s  po in t2

i s  f ocused  on  noncancer .   So  wou ld  tha t  be  the  approp r ia te3

noncancer  endpo in t  f o r  i nha la t i on?4

          DR.  G INSBERG:   Yes ,  I  wou ld  ag ree .5

          DR.  ROBERTS:   R igh t?6

          DR.  VU:   Yes .7

          DR.  ROBERTS:   Tha t ' s  i t .   So  Dr .  Vu  i s  ou r  i npu t  c lea r  than8

I  guess  now on  th i s?9

          DR.  VU:   Yes .   We can  take  a  b reak .   Thank  you .10

          DR.  ROBERTS:   Okay .   We l l ,  t ha t ' s  r i gh t .   Le t ' s  t ake  l i ke  a11

t en  m inu te  s t re tch ,  and  then  we ' l l  r econvene  and  f i n i sh  up .12

          (B r i e f  b reak . )13

          DR.  ROBERTS:   I f  t he  pane l  w i l l  convene .   We have  two14

ques t ions  rema in ing  tha t  a re  posed  to  us  by  the  Agency .   We a l so15

have  I  t h ink  a t  l eas t  a  coup le  o f  o the r  ques t ions  we ' re  go ing  to16

have  to  tack le  a t  t he  end .   I  t h ink  we ' re  c lose  enough  to  hav ing17

everybody  he re  tha t  we  can  go  ahead  and  s ta r t .18

          W i l l  you  go  ahead  and  read  fo r  us ,  p lease ,  Ques t ion  14 .19

          MS .  AVIADO:   Ques t ion  14  has  to  dea l  w i th  the20

cons ide ra t i on  o f  t he  bu f fe r ing  mate r ia l s  as  a  sou rce  o f  exposure .  21
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Data  on  the  e f fec t i veness  o f  reduc ing  exposure  by  us ing  the1

bu f fe r i ng  mate r ia l s  a re  l im i ted .   And  we  ask  i f  t he  Pane l  has2

recommenda t ions  as  to  whe the r  add i t i ona l  s tud ies  to  ob ta in  th i s3

i n fo rmat ion  a re  war ran ted .   Does  the  pane l  have  sugges t ions  on4

how OPP can  bes t  ch i l d  exposures  a t t r i bu ted  to  con tac t  w i th  the5

CCA-con tamina ted  bu f fe r ing  mate r ia l s .6

          DR.  ROBERTS:   D r .  G insberg ,  I  be l i eve  you  have  the  lead  on7

t h i s  one .8

          DR.  G INSBERG:   I  t h ink  the  i ssue  shou ld  be  d i v ided  a long9

two  d i f f e ren t  though t  p rocesses .   One  i s  tha t  bu f fe r  ma te r ia l s10

be ing  the  rec ip ien t  o f  d i s lodgeab le  res idues  f rom a  ne ighbor ing11

wood  s t ruc tu re .   So  I ' d  ca l l  t ha t  j us t  t o  re fe rence  tha t  I ' d  ca l l  t hose12

bu f fe rs  ve rsus  bu f fe r  ma te r ia l s  tha t  have  CCA wood  m ixed  in  w i th13

t hem,  wh ich  I  wou ld  ca l l  sou rce  mate r i a l  bu f fe rs  because  they  a re14

t he i r  own  sou rce  o f  con tamina te .   So  I ' l l  j us t  t ack le  the  f i r s t  t ha t  I15

ment ioned  f i r s t ,  t he  rec ip ien t  bu f fe rs .16

          Oh ,  and  in  bo th  a reas  I  t h ink  some da ta  genera t ion  wou ld  be17

he lp fu l  t o  unders tand ,  rea l l y ,  t he  r i sk  imp l i ca t i ons .18

          Bu t  the  genera l  p r i nc ip les ,  on  f i r s t  p r i nc ip les ,  t he  way  I19

t h ink  o f  t hese  rec ip ien t  bu f fe rs  wou ld  be  tha t  t ha t  f i r s t  assumpt ion20

I ' d  make  i s  t ha t  mos t  o f  t he  CCA tha t  wou ld  be  d i s lodg ing  and21
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l each ing  o f f  o f  a  p lay  s t ruc tu re  and  ge t t i ng  down to  the  mate r ia l1

wou ld  s tay  on  the  ou ts ide  and  no t  necessar i l y  absorb  o r  pene t ra te2

i n to  o r  become immob i l i ze  bu t  wou ld  fo rm a  res idue ,  j us t  l i ke  on3

t he  wood  s t ruc tu re  tha t  i t ' s  coming  f rom,  aga in ,  f o rm a4

d is lodgeab le  res idue ,  so  to  speak ,  on  the  t i re  ch ip  o r  the  wood  ch ip5

so  tha t  tha t  wou ld  become now an  exposure  med ium fo r  a  ch i l d  j us t6

l i ke  the  wood  su r face  wou ld  be .   And  tha t  the  concen t ra t i on ,  we7

don ' t  have  concen t ra t i on  da te ;  and ,  o f  cou rse ,  i t  wou ld  use fu l  t o8

ge t  tha t  da ta .   As  we  go  ou t  and  do  th i s  f i e ld  s tudy ,  ano the r  po in t9

o f  da ta  genera t ion .10

          Bu t  sho r t  o f  t ha t ,  my  f i r s t  impu lse  i s  t o  say  tha t  i t ' s  no t11

go ing  to  be  any  h igher  than  wha t  we ' re  see ing  on  wood  su r faces .  12

Why wou ld  th i s  be  a  med ium tha t  wou ld  accumu la te  CCA tha t ' s13

d is lodged  o f f  o f  a  ne ighbor ing  s t ruc tu re ,  un less  aga in  we ' re14

env is ion ing  tha t  i t  somehow absorb ing  on to  and  no t  be ing  re leased15

on  f rom i t  and  so  i t  can  accumu la te .   I t ' s  spong ing  i t  up .   I  don ' t16

see  tha t  as  a  mechan ism.   Bu t  who  knows .   Bu t  i f  i t  i s  spong ing  i t17

up ,  then  wou ld  i t  r e lease  i t  t o  a  ch i l d ' s  hand .18

          So  I  t h ink  i t  may  be  reasonab ly  conserva t i ve  to  assume tha t19

t he  concen t ra t i on  tha t ' s  ava i l ab le  and  d i s lodgeab le  on  a  wood  ch ip20

i s  s im i l a r  t o  the  concen t ra t i ons  tha t  we ' ve  been  see ing  tha t ' s  been21
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hand  w iped  o f f  o r  sw iped  o f f  o f  a  deck .   And  the  o the r  reason  I  say1

t ha t  i s  because  I  t h ink  the re ' l l  be  an  equ i l i b r i um se t  up  be tween  the2

wash ing  on to  these  mate r ia l s  and  the  wash ing  o f f  t o  these3

mate r ia l s  by  the  ra in  ac t i on  tha t ' s  happen ing ,  b r i ng ing  i t  on  bu t4

a lso  ta l k ing  i t  o f f .   So  I  t h ink  we  can  th ink  o f  t hose  concen t ra t i ons5

i n  t hose  te rms  as  wha t  we ' re  see ing  on  the  deck  may  be  s im i la r  t o6

what ' s  on  these  t i re  ch ips  o r  wood  ch ips .7

          And  then  I  t hough t  o f  an  exposure  scenar io .   How do  we  s ta r t8

deve lop ing  exposure  scenar ios  fo r  these  rec ip ien t  bu f fe rs .   And  I9

t hough t  o f  two  ways  two  scenar ios .   One  i s  ac tua l  pu t t i ng  the10

who le  ch ip  i n  the  mou th ,  wh ich  wou ld  pe rhaps  i nvo lved  comp le te11

remova l  o f  t he  en t i re  su r face  a rea  o f  d i s lodgeab le  ma te r ia l  i n  the12

mouth  i f  you  wan t  to  make  a  conserva t i ve  assumpt ion  tha t  i t ' s  i n13

t he  mou th  l ong  enough  and  then  sp i t  ou t .   I 'm  no t  assuming  the14

ch i l d ' s  go ing  to  ea t  t h i s  th ing .   Bu t  he  m igh t  wan t  to  f i nd  ou t  wha t15

i t  f ee l s  l i ke  to  have  the  - -  wha t ' s  t he  mou th  fee l  o f  a  t i re .   You16

know,  I  don ' t  t h ink  a  ch i l d  i s  go ing  to  do  th i s  a  l o t  un less  i t ' s  a17

p ica  ch i l d .   Bu t  I  wou ld  th ink  any  ch i l d  m igh t  do  i t  a  coup le  o f18

t imes .19

          So  the re ' s  tha t  po ten t i a l  scenar io .   And  i t  doesn ' t  s t r i ke  me20

as  be ing  a  huge  ex t ra  r i sk  i n  the  equa t ion .   I  t h ink  i t  shou ld  be21
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t hough t  abou t .   I  t h ink  some ca lcu la t i ons  a round  th i s .   Bu t  I  d id  a1

l i t t l e  mock -up  o f  t h i s  where  and  conce i ved  o f  a  one- inch  square2

wood  ch ip  by  a  ha l f - i nch  th ink  th i ck ,  so  the  to ta l  su r face  a rea  o f3

t h i s  l i t t l e  ch ip  i s  26  cen t imete rs  squared .   I f  i t ' s  one  inch  by  one4

i nch  by  ha l f  i nch ,  i t ' s  26  cen t ime te rs  squared .   And  tha t ' s  rough ly5

t he  th ree  f i nge rs  we ' re  ta l k ing  abou t ,  20  cen t ime te rs  squared .  6

Tha t ' s  rough ly  the  same.7

          And  i f  t he  concen t ra t i on  on  the  th ree  f i nge rs ,  wh ich  i s8

ge t t i ng  i t  f rom the  wood  su r face  tha t  we 've  ta l ked  abou t ,  i s9

rough ly  the  same o f  the  concen t ra t i on  o f  t he  rec ip ien t  bu f fe r ,  bu t10

we ' re  say ing  tha t  t he  f i ngers  a re  go ing  i n to  the  mou th  n ine  t imes11

an  hour .   And  th i s  p robab ly  i sn ' t  go ing  i n  the  mou th  n ine  t imes  an12

hour .   I 'm  no t  see ing  tha t  tha t  scenar io  as  be ing  rea l  h igh  compared13

t o  wha t  we ' re  a l ready  env i s ion ing ,  EPA 's  assumpt ions  a t  l eas t ,  f o r14

hand- to -mou th  ac t i v i t y .   So  tha t ' s  j us t  one  pe rson ' s  way  to  th ink15

abou t  how impor tan t  t ha t  pa thway  m igh t  be .16

          Aga in ,  t he re ' s  a  l o t  o f  assumpt ions  I ' ve  j us t  made ,  and  I17

t h ink  i t  wou ld  be  ve ry  use fu l  t o  go  ou t  and  genera te  da ta  on  wha t  i s18

t he  amoun t  so r t  o f  a t  equ i l i b r i um o f  t hese  ch ips  i n  te rms  o f  wha t ' s19

ava i l ab le  and  wha t ' s  d i s lodgeab le .   And  I  t h ink  tha t  cou ld  p robab ly20

be  done  by  d ropp ing  a  ce r ta in  number  o f  t hem in to  a  .1  no rma l  ac id21
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ba th  and  jus t  t hen  ro tovap ing  i t  down  and  measur ing  wha t ' s1

ava i l ab le  compared  to  t he  su r face  a rea  o f  t he  mate r i a l s  t ha t  were  i n2

t ha t  ba th  and  to  f i nd  ou t  wha t  t he  concen t ra t i on  i s  on  the  su r face .  3

Tha t ' s  one  poss ib le  scenar io ,  wh ich ,  aga in ,  I  don ' t  pe rsona l l y  th ink4

i t  i s  go ing  to  add  a  l o t  o f  r i sk  to  the  scenar io  g i ven  we ' re  a l ready5

env is ion ing  ch i l d ren  be ing  these  decks  fo r  an  hour  w i th  9 .56

hand- to -mou th  con tac ts ,  20  cen t imete r  squared ,  go ing  the re  the7

mouth .8

          However ,  ano ther  scenar io  wha t  m igh t  be  ra ther  t han  the9

who le  ch ip  go ing  i n  the  mou th  cou ld  be  the  d i s lodgeab le  res idue10

go ing  f rom the  wood  ch ip  on to  the  hand  and  then  the  hand  to  mou th11

ac t i v i t y .   And  he re  I  t h ink  i t  wou ld  be  use fu l  t o  know,  g i ven  the12

h igh  su r face  a rea  o f  t hese  wood  ch ips  and  maybe  ch i l d ren ' s13

propens i t y  t o  p lay  w i th  them and  rea l l y  i n te rac t  w i th  them,  i t  may14

be  more  than  a  ch i l d ' s  p ropens i t y  t o  i n t ima te l y  engage  w i th  the15

wood  su r faces  w i th  a  p layscape  p lay  s t ruc tu re  tha t  may  be  a16

grea te r  wood- to -hand  t rans fe r  fac to r  i n  th i s  case  than  f rom the17

p layscape .18

          I  don ' t  know.   I f  you  assume tha t  i t ' s  t he  same,  then  I  don ' t19

see  any  reason  why  tha t  exposure  pa thway  wou ld  be  any  d i f f e ren t20

t han  wha t  you ' re  a l ready  p ropos ing  to  mode l  fo r  the  wood21
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s t ruc tu re .   Bu t  i f  t he re ' s  a  h igher  t rans fe r  e f f i c i ency ,  once  aga in ,  i t1

migh t  be  someth ing  you 'd  wan t  to  f i nd  ou t  abou t  i n  a  p layscape2

s tudy  i nvo l v ing  ch i l d ren .   Then  tha t  cou ld  become a  spec ia l  r i sk3

pa thway  i f  t he  t rans fe r  fac to r  i s  h igher .4

          So  the  two  cases  where  th i s  cou ld  be  a  spec ia l  pa thway ,  I5

wou ld  th ink ,  i n  te rms  o f  t hese  rec ip ien t  bu f fe rs ,  i s  i f  t he6

d is lodgeab le  res idue  on  the  su r face  i s  h igher  t han  on  the  pa ren t7

wood ,  wh ich  I  wou ldn ' t  t h ink  i t  wou ld  be .   Bu t  un t i l  you  tes t  i t ,8

you  don ' t  know.   And  then  i f  t he  hand- t rans fe r  fac to r  i s  h igher9

when  a  k id  i s  p lay ing  w i th  when  the  ch ip  i s  p lay ing  w i th  and10

t h row ing  them a round  and  hand l i ng  them these  h igh -su r face11

mater ia l s  re la t i ve  to  the i r  sw ip ing  o f  a  deck .   I f  t ha t ' s  h igher ,  t ha t12

cou ld  become a  spec ia l  exposure  pa thway .13

          Aga in ,  I  don ' t  t h ink  e i the r  one  w i l l  become those  exposure14

spec ia l  pa thways ,  bu t  I  t h ink  tha t  shou ld  be  tes ted  and  ru led  ou t .15

          So ,  aga in ,  t h i s  i s  j us t  one  pe rson ' s  though ts  on  a l l  t h i s .   I16

d idn ' t  necessar i l y  ge t  consensus  amongs t  my  peers ,  t he  th ree  o f  us17

t ha t  t ack led  th i s .18

          Bu t  then  the  o the r  s ide  o f  t he  equa t ion  i s  i f  we  have19

cons t ruc t i on  debr i s .   So  i t ' s  ac tua l l y  a  sou rce  o f  new20

con tamina t ion  because  the  CCA,  wood  i s  be ing  mu lched  in to  th i s .  21
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There ,  I  t h ink ,  t ha t  the re  i s  the  po ten t ia l  f o r  s ign i f i can t1

ex t racon tamina t ion  o f  t he  env i ronment ,  o f  t he  ch i l d ' s  hand .   2

          One  i s  tha t  the re  cou ld  be  b reakdown o f  the  mu lch  mate r ia l3

i n to  a  dus t ,  no t  j us t  t he  l each ing  e f fec t  go ing  on ,  bu t  a  who lesa le4

ava i l ab i l i t y  o f  wood  dus t  con ta in ing  fa i r l y  h igh  l eve l s  o f  CCA tha t5

wou ld  be  d i f f e ren t ,  phys ica l l y  d i f f e ren t ,  t han  jus t  l each ing .6

          So  I  t h ink  tha t  pa thway  shou ld  be  ru led  - -  I  wou ld  hope  tha t7

t ha t  pa thway  shou ld  be  no t  even  necessary  to  do  a  r i sk  assessment8

on  because  I  t h i nk  tha t  i t  i s  a  no -b ra ine r  t ha t ,  number  one ,  t he9

i ndus t r y  doesn ' t  condone  i t ' s  use .   I  don ' t  t h ink  regu la to r  bod ies10

wou ld  condone  tha t  k ind  o f  a  use  fo r  CCA wood ,  and  tha t  wh i l e  i t11

may happen ,  you  know,  wh i le  th i s  may  be  an  un fo r tuna te  rea l i t y ,  I12

don ' t  know tha t  - -  you  know,  the re ' s  th i s  so r t  o f  l i ke  no13

reg i s t ra t i on  i ssue  a round  th i s .   14

          And  my  recommenda t ion  a round  tha t ,  and  I ' l l  t u rn  i t  ove r  to15

He lena  more  on  th i s  top i c .   My  recommenda t ion  on  th i s  wou ld  be16

exc lude  to  j us t  t r y  t o  exc lude  th i s  pa thway  as  much  as  poss ib le17

because  the re ' s  no  bene f i t  t o  i t .18

          DR.  ROBERTS:   D r .  Av iado ,  wou ld  you  l i ke  to  c la r i f y  o r19

respond?20

          MS.  AVIADO:   Jus t  as  a  po in t  o f  c la r i f i ca t i on .   Our21
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cons ide ra t i on  fo r  the  Pane l  i s ,  a l so ,  t he  o the r  t ypes  o f  bu i l d ing1

mate r ia l s .   So  i f  you  can  p lease  keep  in  m ind  to  he lp  us  the  a f f i n i t y2

a  ch i l d  may  have  fo r  p lay ing  w i th  the  pea  g rave l  o r  the  sh redded3

t i r es .   4

          I  t h ink  we  heard  f rom a  pub l i c  commento r  a  g rea t  a f f i n i t y5

t oward  the  ac tua l  sh redded- t i re  scenar io .   And  even  though  the6

amoun t  o f  l eacha te  may  be  s im i la r  so i l  bu f fe r ing  mate r ia l ,  t he7

ch i l d ' s  ac t i v i t y  o r  behav io rs  may  be  d i f f e ren t  fo r  con tac t  w i th  the8

pea  g rave l  as  opposed  to  a  wood  ch ip  on ly  so r t  o f  cons ide ra t i on .  9

Thank  you .10

          DR.  ROBERTS:   D r .  G insberg ,  d id  you  wan t  to  say  any th ing11

i n  response  to  tha t?12

          DR.  G INSBERG:   Yeah .   The  two  scenar ios  tha t  I  po r t rayed ,13

one  w i th  the  ac tua l  mou th ing  o f  t he  ma te r ia l ,  I  t h ink  tha t  wou ld14

cu t  ac ross  f rom wood  ch ips  to  t i r e  ch ips  to  pea  g rave ls  and15

wash ing  o f f  o f  t ha t  d i s lodgeab le  res idue  in to  to  the  mou th  I  t h ink16

wou ld  cu t  ac ross  wha teve r  t he  med ium i s .17

          The  med ium I  haven ' t  t a l ked  abou t  i s  sand .   And  I  wou ld18

t h ink  tha t  i t  wou ld  be  use fu l  t o  ge t  some sand  da ta  espec ia l l y  i f19

t he re ' s  p layscapes  tha t  we  know have  a  l o t  o f  d i s lodgeab le  res idues20

on  the  wood  jus t  t o  see  wha t  tha t  re la t i onsh ip  i s .   I  don ' t  reca l l  i n21
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t he  da ta  se ts  tha t  we 've  seen  i f  t he re ' s  a  l o t  o f  sand  da ta  undernea th1

p layscapes .   I f  t he re  i sn ' t ,  t hen  tha t  wou ld  be  use fu l  t o  l ook  a t  t ha t .2

          And  then  the  on ly  o the r  po in t  t ha t  I  wou ld  no te  i s  t ha t  t he3

Alachewa (ph )  da ta  show ing  tha t  t he  t i re  ch ip  concen t ra t i ons  were4

s im i la r  on  the  t i r e  ch ips  i n  te rms  o f  ppm i s  abou t  50  to  70  ppm on5

t i r e  ch ips  tha t  were  near  wood  s t ruc tu res .   And  i t  was  ve ry  s im i la r6

i n  t he  so i l  t ha t  was  undernea th  the  t i r e  ch ips .   So  tha t  i t  seems  l i ke7

a  s im i la r  k ind  o f  exposure  amoun t .   A t  l eas t  the  amoun t  o f  t he8

env i ronmen t  i s  s im i l a r .9

          Now,  o f  cou rse ,  a  ch i l d  may  have  more  i n t ima te  con tac t  w i th10

a  t i r e  ch ip  than  w i th  so i l  i n  t e rms  o f  hand l i ng  i t  and  be ing  ab le  to11

d is lodge  mate r ia l  o f f  o f  i t .12

          So  those  a re  my  in i t i a l  t hough ts .13

          DR.  ROBERTS:   Thank  you ,  D r .  G insberg .   D r .  Smi th .14

          DR.  SMITH:   I ' l l  de fe r  t o  Dr .  So lo -Gabr ie le .15

          DR.  ROBERTS:   Dr .  So lo -Gabr ie le .16

          DR.  SOLO-GABRIELE:   I  j us t  wan ted  to  re i te ra te  some o f17

t he  po in ts  tha t  were  b rough t  up  be fo re .   I  wan ted  to  beg in  by  f i r s t18

emphas iz ing  tha t  the  amoun t  o f  da ta  tha t  i s  ava i l ab le  i s  ve ry ,  ve ry19

l im i ted .20

          The  da ta  tha t  we  had  ava i l ab le  t o  eva lua te  was  tha t  A lachua21
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Coun ty  da ta ,  i nc luded  the  A lachua  Coun ty  da ta ,  wh ich  i s  t he  on ly1

t ha t  samp led  spec i f i ca l l y  bu f fe r ing  mate r ia l  undernea th2

p layg rounds .   And  tha t  was  a  ve ry  l im i ted  number  o f  samp les  f rom3

a  ve ry  l oca l i zed  a rea .   And  wha t  we  lea rned  f rom the  s tudy  i s  tha t4

t he  bu f fe r i ng  mate r ia l  i s  con tamina ted  to  a  s im i la r  deg ree  as  the5

so i l .   Bu t ,  aga in ,  t h i s  i s  one  l oca t i on  and  a  l im i ted  number  o f6

samp les .7

          A l so  the re ' s  the  da ta  l ook ing  a t  t he  mu lch  i ssue ,  l ook ing  a t8

mulch  f rom cons t ruc t i on  demo l i t i on ,  recyc l i ng  fac i l i t i es ,  wh ich9

was  emphas ized  yes te rday .   I  don ' t  t h ink  I  need  to  repea t  tha t .   I t ' s10

f a i r l y  obv ious ,  a t  l eas t  i n  F lo r i da ,  t ha t  CCA- t rea ted  wood  i s  found11

i n  mu lch  made f rom cons t ruc t i on  demo l i t i on  deb r i s .12

          What  I  wan ted  to  add  to  t ha t  was ,  i n  F lo r i da ,  we ' ve  been13

ge t t i ng  a  l o t  o f  a t ten t i on  w i th  respec t  t o  t he  mu lch  i ssue .   I t ' s  been14

i n  the  newspaper ;  i t ' s  been  on  te lev i s ion .   And  as  a  consequence ,15

I ' ve  been  ge t t i ng  many  phone  ca l l s  f rom peop le ,  home owners ,  t ha t16

are  ve ry  concerned  abou t  the i r  mu lch .   So  they ' ve  been  send ing  me17

samp les .   I ' ve  go t ten  samp les  f rom loca l  p layg rounds ,  peop le ' s18

gardens  in  F lo r ida .   And  I  d id  ge t  one  samp le  f rom Ar i zona  wh ich  I19

wanted  to  emphas i ze .20

          And  i n  some cases ,  t he  samp les  tha t  I ' ve  rece i ved ,  t he  mu lch21
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f r om the  garden ,  i n  pa r t i cu la r ,  I  r emember  had  CCA in  i t .1

          The  one  samp le  f rom Ar i zona  tha t  I  wan ted  to  emphas i ze  was2

a  fa ther  tha t  ca l l ed  me.   I n  A r i zona  he  exp la ined  to  me tha t  us ing3

mulch  fo r  p layg round  equ ipmen t  fo r  bu f fe r ing  on  p layg round4

equ ipmen t  i s  ve ry  common because  o f  t he  c l ima te  and  the  wood5

doesn ' t  ge t  ve ry  ho t  t he re . .   And  he  exp la ined  tha t  he  bough t  th i s6

mulch  ca l l ed  "p lace  sa fe , "  and  i t ' s  marke ted  i n  A r i zona7

spec i f i ca l l y  fo r  use  on  p layg round  equ ipmen t .   And  he  was  ve ry8

concerned  because  the  mothe r ,  t he  w i fe ,  f ound  an  end  tag  ins ide9

t he  mound  o f  mu lch  tha t  was  de l i ve red  to  h i s  house .10

          And ,  fo r tuna te l y ,  t h i s  end  tag  came f rom Ca l i f o rn ia .   And11

t he  t ype  o f  l abe l i ng  they  have  on  th i s  end  tag  i s  ve ry  d i f f e ren t .   I t12

was  d i f f e ren t .   I t ' s  d i f f e ren t  than  wha t  I  was  used  to  see ing  in13

F lo r ida  where  i t  i s  spec i f i ca l l y  s ta ted  tha t  t h i s  wood  con ta ins  a14

hazardous  subs tance ,  a rsen ic .   And  i t  was  tha t  word ing  tha t15

a la rmed  th i s  pa r t i cu la r  f a the r .16

          And  so  he  d id  a  web  search  and  found  ou r  name.   And  we17

accep ted  some o f  t ha t  mu lch ,  and  we  d id  a  qu i ck  ana l ys i s  on  i t .  18

And ,  i n  fac t ,  i t  d id  have  CCA.   We app l i ed  a  chemica l  s ta in  to  i t ,19

and  i t  was  g rea te r  t han  5  pe rcen t .20

          The  impor tan t  t h ing  abou t  th i s  pa r t i cu la r  samp le ,  i s  t ha t  t h i s21



                                                           
                                                          
196

mulch  was  marke ted  spec i f i ca l l y  fo r  use  a t  p layg rounds .   I t  was1

ca l l ed  "p lay  sa fe  mu lch . "   And  I  j us t  wan ted  to  emphas ize  tha t .  2

And i t  was  the  on l y  samp le  tha t  I  rece i ved  f rom ou t  o f  s ta te .3

          I  a l so  wan ted  to  emphas i ze  the  t ypes  o f  bu f fe r  mate r i a l s  and4

t he  t ype  o f  bu f fe r  ma te r ia l  w i l l  g rea t l y  impac t  the  exposure  o f  t he5

ch i l d ,  whe the r  o r  no t  you  have  sand ,  pea  g rave l ,  t i r e  ch ips .   Fo r6

examp le ,  I  t h i nk  the  a f f i n i t y  fo r  t i re  ch ips  wou ld  be  h igher  because7

you  can  d ig  i n to  w i th  and  you  won ' t  sc ra tch  your  hands .   Where  i f8

you  t r y  to  d ig  i n to  pea  g rave l ,  you  know,  you  have  a  tendency  to9

sc ra tch  yourse l f .   And  the re ' s  no t  as  des i rab le  to  do .   So  the re  w i l l10

be  a  na tu ra l  t endency  no t  to  d ig  i n to  pea  g rave l  ve rsus  t i re  ch ips .11

          Mu lch  i s  one  o f  t hose  ma te r ia l s  tha t  you  can  d ig  i n to  wh ich12

may have  a  h igh  a f f i n i t y  as  we l l .13

          W i th  respec t  t o  some o f  t hese  bu f fe r  mate r i a l s  wh ich  I14

ment ioned  ear l i e r ,  t he  mu lch ,  when  the  par t i c l es ,  t he  mu lch15

mate r ia l  i s  b roken  up ,  the re  may  be  a  po ten t ia l  i nha la t i on  rou te .  16

Same s i tua t ion  fo r  p layg rounds  where  you  have  no  bu f fe r  ma te r ia l17

j us t  d i rec t  d i r t .   And  then  the re ' s  t he  spec ia l  case  where  the  mu lch18

may be  con tamina ted  w i th  CCA where  you  may  have  an  added19

prob lem assoc ia ted  w i th  d i rec t  mou th ing  o f  CCA- t rea ted  wood .20

          As  fa r  as  the  recommenda t i ons  a re  concerned ,  I  recommend21
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t ha t  we  need  more  s tud ies ,  g i ven  the  l im i ted  amoun t  o f  da ta1

ava i l ab le ,  t o  charac te r i ze  t ypes  o f  bu f fe r  mate r i a l s  used2

undernea th  p layg rounds .   And  i t ' s  my  unders tand ing  tha t  t he  t ypes3

wou ld  be  dependen t  on  the  reg ion  in  the  coun t ry .4

          I n  M iami ,  I 'm  used  to  see ing  sand  undernea th  the  p layscapes ,5

bu t  i n  o the r  a reas  i t  wou ld  be  d i f f e ren t .   And  we  need  to6

unders tand  wha t  i s  the  f rac t i on  o f  p layscapes  tha t  have  d i f f e ren t7

t ypes  o f  bu f fe r  ma te r ia l s  so  we  can  ge t  a  be t te r  hand le  on  th i s .8

          We need  to  co l l ec t  and  ana l yze  samp les  o f  bu f fe r  mate r i a l s9

t o  how much  con tamina t ion  may  be  on  them.   And ,  a l so ,  t he  i ssue10

o f  i n f i n i t y  needs  to  be  eva lua ted  as  men t ioned  be fo re .11

          I ,  a l so ,  t hough t ,  g i ven  the  spec ia l  p rob lem assoc ia ted  w i th12

mulch ,  tha t  we  a l so  need  to  quan t i f y  the  f rac t i on  o f  p layg rounds13

t ha t  use  mu lch  as  bu f fe r ing  mate r ia l s .   We need  to  conduc t  the14

s tudy  th roughou t  the  Un i ted  S ta tes .   I ,  a l so ,  t h ink  i t ' s  impor tan t  t o15

warn  consumers  abou t  the  po ten t ia l  f o r  mu lch  con tamina t ion ,  no t16

on ly  fo r  p layg rounds  bu t  genera l l y ,  and  emphas ize  tha t  mu lch17

needs  to  be  ca re fu l l y  examined  and  eva lua ted  be fo re  i t ' s  used  on18

p layg rounds .19

          DR.  ROBERTS:   D r .  Smi th ,  d id  you  have  any th ing  to  add?20

          DR.  SMITH:   No ,  I  have  no th ing  to  add .21
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          DR.  ROBERTS:   O ther  comments  f rom o ther  members  o f  t he1

pane l .   D r .  Chou .2

          DR.  CHOU:   I  wan t  to  add  to  the  concern  o f  t he  bu f fe r ing3

mater ia l .   Because  to  ch i l d ren  - -  and  to  adu l t s ,  i t  i s  a  func t i on  o f  a4

bu f fe r ing .   Bu t  to  ch i l d ren  tha t  i s  ac tua l l y  ano the r  a t t rac t i on .   We5

t a l k  a  l i t t l e  b i t  abou t  ch i l d ren  wan t  to  d ig  i n to  the  bu f fe r i ng6

mater ia l .   7

          And  i t ' s  known  tha t  ch i l d ren  a re  a t t rac ted  to  any th ing  tha t  i s8

a  d i f f e ren t  co lo r ,  a  d i f f e ren t  tex tu re ,  d i f f e ren t  shape ,  any th ing  you9

can  p i ck  up ,  l i ne  up ,  make  a  pa t te rn .   And  tha t ' s  a  we l l - known10

ch i l d ren ' s  behav io r .   So  the  po in t  i s  i t  does  c rea te  ano the r11

a t t rac t i on .   Ch i l d ren  l ook  a t  i t  d i f f e ren t l y  t han  we  do .12

          DR.  ROBERTS:   Thank .   And  I  m igh t  j us t  say ,  we  saw,  I13

t h ink ,  f rom Dr .  Townsend 's  p resen ta t i on ,  tha t  we  can  p robab ly  ge t14

a  p re t t y  good  idea  r i gh t  now k ind  o f  wha t  the  so i l  l eve ls  we ' re15

go ing  to  f i nd  a round  these  k inds  o f  s t ruc tu res .   And  I  t h ink  i t ' s16

cer ta in l y  wor thwh i l e  to  re f i ne  those  es t ima tes .   I  t h ink  we  have  a17

pre t t y  good  fee l  f o r  wha t  k inds  o f  concen t ra t i ons  we ' re  go ing  to18

have  the re .19

          Bu t  we  have  ve ry  l i t t l e  da ta  on  bu f fe r i ng  mate r ia l s  as  Dr .20

So lo -Gabr ie le  sa id .   And  I  t h ink  i t ' s  ha rd  a t  t h i s  po in t  t o  know21
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whethe r  o r  no t  i t ' s  a  b ig  p rob lem o r  a  sma l l  p rob lem o r  no t ,1

a l though  the re ' s  ce r ta in l y  enough ,  I  t h ink ,  t o  sugges t  tha t  we  need2

t o  ga ther  some more  i n fo rmat ion  to  see  how o f ten  th i s  occu rs ,  wha t3

k inds  o f  bu f fe r ing  mate r ia l s  a re  used ,  i n  e f fec t  we  see  a  l o t  o f4

arsen ic  i n  these  k inds  o f  t h ings  o r  ch romium.5

          I f  we  f i nd  tha t ,  t hen ,  o f  cou rse ,  you  rea l l y  a re  i n  v i rg in6

t e r r i t o ry  i n  te rms  o f  do ing  exposure  assessments  on  bu f fe r ing7

mate r ia l .   I  don ' t  know o f  any th ing  ou t  the re  tha t  you  can  g rab8

r i gh t  away .   D r .  G insberg  has  made  some sugges t ions  abou t  k inds9

o f  though t  p rocesses  you  cou ld  go  th rough .   10

          Bu t  i n  t e rms  o f  da ta  and  i n  t e rms  o f  wha t  k i ds  ac tua l  - -11

documented  ev idence  o the r  than  anecdo ta l  i n fo rmat ion  abou t  wha t12

k ids  ac tua l l y  do  w i th  th i s  and  how they  come in to  con tac t  w i th  i t .  13

I  t h ink  th i s  i s  go ing  to  be  tough  because  I  don ' t  t h ink  you  have14

much  to  work  w i th  a t  a l l  t he re .   And  i f  you  f i nd  i t  a  l o t  and  you15

f i nd  i t  i n  s ign i f i can t  concen t ra t i ons ,  I  t h ink  you ' re  go ing  to  be16

compe l led  to  beg in  to  ge t  some in fo rma t ion  abou t  how to  assess17

t ha t .18

          D r .  Smi th .19

          DR.  SMITH:   I f  I  cou ld  j us t  add  one  o f  t he  bene f i t s  the re fo re20

o f  a  s tudy  tha t ' s  ac tua l l y  go ing  to  l ook  a t  k ids  and  ge t  hand  w ipes21
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o f  k ids  and  poss ib l y  a l so  ge t  i n te rna l  b iomarke rs ,  i s  t ha t  we1

cap tu re  the  en t i re  exper ience .2

          DR.  ROBERTS:   A re  the re  any  comments  on  th i s  ques t i on?  3

Dr .  Mor ry .4

          DR.  MORRY:   Dav id  Mor ry ,  Ca l i f o rn ia .5

          The  f i r s t  ques t i on  the re  seems to  be  ask ing  to  sugges t6

s tud ies  tha t  wou ld  he lp  us  to  compare  exposures  caused  by  bu f fe rs7

versus  exposures  caused  by  no t  hav ing  a  bu f fe r  the re .   And  i t8

seems to  me  tha t  sugges ts  tha t  we  need  da ta  on  - -  i f  we ' re9

cons ide r ing  bu f fe rs ,  wha t  Dr .  G insberg  ca l l ed  a  " rec ip ien t . "   Was10

t ha t  wha t  the  word  was?   So  e i the r  you  have  a  bu f fe r  under  the11

p lay th ing  o r  you  have  ba re  so i l  t he re ,  espec ia l l y  i n  a  backyard12

s i tua t i on .13

          So  e i t he r  one  o f  t hose  i s  go ing  to  rece i ve  the  d r i pp ing  s tu f f14

f rom the  p layg round  equ ipmen t .   Wh ich  one  w i l l  c rea te  a  g rea te r15

hazard  to  the  ch i l d?   W i l l  a  ch i l d  ge t  more  f rom a  bu f fe r  tha t16

rece i ved  the  s tu f f  f rom the  na t i ve  d i r t  t ha t ' s  rece i ved  the  s tu f f .17

          So  I  guess  to  answer  tha t  f i r s t  ques t i on ,  you 'd  have  to  s tudy18

bo th  the  k ind  o f  na t i ve  so i l  t ha t  wou ld  be  under  p layg round19

equ ipmen t  i n  peop le ' s  backya rds  and  you 'd  have  to  s tudy  the20

bu f fe r ing  mate r ia l  and  see  wh ich  one  p i cks  up  and  ca r r i es  the21
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arsen ic  and  ch romium more .   Or  wha t ' s  the  da ta  on  how much  the1

arsen ic  and  ch romium those  mate r ia l s  p i ck  up  and  ca r ry .2

          DR.  ROBERTS:   Whe the r ,  i n  fac t ,  i t  i s  a  ba r r i e r  t o  exposure3

or  no t .4

          DR.  MORRY:   Yes .5

          DR.  ROBERTS:   D r .  Smi th .6

          DR.  SMITH:   Th is  though t  hadn ' t  occu r red  to  me  be fo re .   Bu t7

i f  we ' re  ac tua l l y  wonder ing  abou t  co l l ec t i ng  da ta  fo r  the  pu rposes8

o f  maybe  mak ing  recommenda t ions  o f  one  bu f fe r ing  mate r ia l  ove r9

ano the r  fo r  the  pu rpose  o f  pe rhaps  i t  may  be  less  l i ke l y  to10

con t r i bu te  to  exposure ,  then  I  wou ld  j us t  u rge  you  to  ta l k  ve ry11

care fu l l y  w i th  you r  co l l eagues  a t  Consumer  P roduc ts  Sa fe ty12

Commiss ion .   Because  the  f i r s t  and  fo remos t  concern  w i th13

bu f fe r ing  mate r ia l  i s  p ro tec t i on  o f  t he  ch i l d  f rom fa l l i ng .   Tha t ' s14

go ing  to  be  the  p r imary  cons ide ra t i on  i n  se lec t i ng  a  bu f fe r ing15

mate r ia l .   Once  they ' re  equa l  i n  tha t  regard ,  pe rhaps  you  cou ld  ge t16

i n to  a  d i scuss ion  o f  t ha t .17

          DR.  ROBERTS:   Dr .  Av iado .18

          MS .  AVIADO:   I  wou ld  l i ke  to  c la r i f y .   Our  i n ten t  i s  no t  t o19

work  w i th  CPSC to  he lp  spec i f y  bu f fe r i ng  mate r ia l s .   They  have20

done  qu i te  a  l o t  o f  work  on  tha t .   As  you  know,  they  have  the i r21
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handbook  fo r  p layg round  sa fe ty ,  and  i t  seems to  be  the re  pu rv iew.  1

I t ' s  more  i n  te rms  o f  t h i s  assessmen t ,  t h i s  ch i l d ,  p layg round ,  i f  we2

need  to  i nc lude  those  scenar ios .   Thank  you .3

          DR.  ROBERTS:   Dr .  G insberg .4

          DR.  G INSBERG:   As  the  pe rson  respons ib le  fo r  w r i t i ng  th i s5

up ,  I ' d  j us t  l i ke  to  ask  Dr .  Mor ry  i f  you  can  recommend  a  s tudy6

des ign  o f  some k ind  j us t  t o  ge t  us  i n  the  d i rec t i on  o f  t he  na t i ve  so i l7

versus  bu f fe r ing  mate r ia l  and  wh ich  one  wou ld  g i ve  you  more8

exposure .   Can  you  he lp  a t  a l l ?9

          DR.  MORRY:   You  mean  j us t  b r i e f l y?10

          DR.  G INSBERG:   Wha t  wou ld  you  do  i n  the  f i l ed  i f  you  had11

t o  t es t  t ha t?12

          DR.  MORRY:   I  t h ink  you 'd  have  to  go  i n  the  f i e ld  under ,13

you  know,  p layg round  equ ipmen t  tha t ' s  been  the re  fo r  a  wh i le  and14

samp le  bo th  f rom p layg round  equ ipmen t  tha t  has  bu f fe r i ng15

mate r ia l  under  i t  and  p layg round  mate r ia l  t ha t  has  na t i ve  backyard16

so i l  under  i t .   Take  samp les  in  the  a rea  where  i t  d r i ps  on to  the17

subs t ra te  and  see  how much  a rsen i c  i s  i n  t he  samp les .18

          DR.  G INSBERG:   The  one  va r i ab le  i n  t he re  tha t  may  be  hard19

t o  compare  ac ross  two  d i f f e ren t  p layscapes  i s  t ha t  t hey  may  have20

d i f fe ren t  p ropens i t y  to  l each .   G iven  tha t .21
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          DR.  MORRY:   Yeah ,  as  you  sa id ,  you  know,  the  bu f fe r i ng1

mate r ia l s  have  the  d i sadvan tage  tha t  a  ch i l d  wou ld  l i ke  to  p i ck2

t hose  up  and  pu t  t hem in  the i r  mou th ;  where  they  wou ldn ' t  have  the3

same p ropens i t y  to  p i ck  up  a  hand fu l  o f  so i l  and  pu t  i t  i n  t he i r4

mouth .   I  guess  you  have  to  have  some da ta  be fo re  you  can  beg in  to5

make any  s ta tement  a t  a l l .6

          DR.  ROBERTS:   I t  m igh t  be  fa i r  game fo r  a  f i e l d  s tudy7

where  you  pu t  d i f f e ren t  coa t ings  ove r  the  g round  and  you  run8

water  o f f  some s tandard i zed  CCA su r faces  o r  someth ing  l i ke  tha t9

t o  see  wha t  ex ten t  i t  i s  adso rbed  to  the  bu f fe r i ng  mate r ia l  ve rsus10

pene t ra tes  th rough  to  the  so i l  and  tha t  so r t  o f  t h ing .11

          Any  o the r  comments  o r  sugges t ions  on  th i s  pa r t i cu la r12

ques t ion  f rom the  Pane l?13

          D r .  Vu ,  have  we  g i ven  you  - -14

          DR.  VU:   Yes .   Thank  you .15

          DR.  ROBERTS:   Cou ld  you  read  Ques t ion  15?   I ' ve  been16

wa i t i ng  to  say  tha t  f o r  a  l ong  t ime .17

          MS .  AVIADO:   W i th  g rea t  p leasure .   The  ques t ion  dea ls  w i th18

t he  coa t i ngs ,  t he i r  e f fec t i veness  a t  reduc ing  the  l each ing  o f  t he19

CCA compounds  f rom t rea ted  wood .   The  Pane l  i s  asked  to20

comment  as  to  whe ther  t he  s ta ins ,  sea lan ts ,  o r  o the r  coa t i ng21
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mate r ia l  shou ld  be  recommended  as  a  m i t i ga t i on  measure  to  reduce1

exposure  to  a rsen ic  and  ch romium compounds  f rom CCA- t rea ted2

wood .   And  i f  so ,  can  the  Pane l  comment  on  the  mos t  app rop r ia te3

way  fo r  t he  Agency  to  recommend e f fec t i ve  coa t i ng  mate r i a l s4

when  the  cu r ren t  da ta  on  the  long - te rm per fo rmance  a re  l im i ted5

and  somet imes  incons is ten t ,  and  shou ld  the  Agency  spec i f y  a  t ime6

i n te rva l  fo r  t he  reapp l i ca t i on  o f  t he  se lec ted  coa t i ng  mate r i a l s .  7

Also ,  can  the  Pane l  make  recommenda t ions  fo r  add i t i on  s tud ies?8

          DR.  ROBERTS:   I  t h i nk  Dr .  So lo -Gabr ie le  i s  go ing  to  l ead9

o f f  on  th i s  one .10

          DR.  SOLO-GABRIELE:   We had  Presen ta t i on  No .  4 ,11

undersco re  4 ,  was  the  one .   I s  tha t  4?12

          We looked  a t  t he  da ta  p re t t y  ex tens ive l y  and  came up  w i th13

some tab les  we  wan ted  to  sha re  w i th  you .14

          I n  eva lua t ing  the  coa t ing  da ta ,  I  j us t  wan ted  to  emphas ize15

t ha t  we  have  t rea ted  ve rsus  un t rea ted  wood .   T rea ted  mean ing  tha t16

i t ' s  CCA t rea ted ;  un t rea ted  mean ing  tha t  i t ' s  v i rg in  wood ,  no17

pressure - t rea tmen t  chemica l  added  to  i t .   And  we  a l so  have  coa ted18

versus  uncoa ted .   Bo th  t rea ted  and  un t rea ted  wood  can  be  coa ted  o r19

i t  can  be  uncoa ted .   And  coa t ings  i s  wha t  we ' re  d i scuss ing .20

          I  wan t  t o  emphas i ze  tha t  t he  s tud ies  tha t  were  ava i l ab le ,  we21
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separa ted  them in to  t h ree  ca tegor ies .   They  focus  e i t he r  on1

d is lodgeab le  a rsen ic ,  w ipes ,  hand  w ipes  o r  K imwipes - t ype  s tud ies .  2

We a lso  separa ted  i t  i n to  l each ing .   Coa t ing  s tud ies  tha t  eva lua ted3

t he  e f f i cacy  o f  t hese  coa t ings  to  m in im ize  leach ing  to  so i l  l oca ted4

be low a  s t ruc tu re .   And  then  the re  were  re la ted  s tud ies  tha t  were5

no t  des igned  spec i f i ca l l y  to  l ook  a t  e i the r  the  e f fec t  o f  t he  coa t ing6

on  d i s lodgeab le  a rsen ic  o r  l each ing ,  bu t  had  some re levan t7

i n fo rmat ion  tha t  was  wor thwh i l e  to  d i scuss .8

          A l so ,  the re  were  d i f f e ren t  s tudy  des igns .   Some o f  them were9

l abo ra to ry  based .   Some o f  them were  con t ro l l ed  f i e ld  s tud ies .   I10

want  to  emphas ize  tha t  the  labo ra to ry -based  s tud ies  and  the11

con t ro l l ed  f i e ld  s tud ies  had  no  wear  and  tea r  componen t  i n  them.  12

So we  cou ld  no t  eva lua te  the  impac t  o f  wear  and  tea r .   And  then13

t he re  was  l im i ted  work  on  eva lua ted  coa t ings  under  rea l  wor ld14

s i tua t i ons .15

          The  f i r s t  se t  o f  da ta  focused  p r imar i l y  on  d i s lodgeab le .   We16

have  S t i l lwe l l  da ta  f rom 1998 ,  fou r  ma tched  boards  he  l ook  l ooked17

po lyu re thane ,  La tex ,  and  Spar  va rn i sh .   He  had  da ta  fo r  be fo re  the18

coa t ing  was  app l i ed  and  then  immed ia te l y  a f te r  and  then  a f te r  a19

ce r ta in  amoun t  o f  t ime .   And  f rom th i s  da ta  i t ' s  obv ious  tha t  t he20

coa t ings  s ign i f i can t l y  dec reased  the  amoun t  o f  d i s lodgeab le21
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arsen ic  f rom the  wood .1

          The  add i t i ona l  t ime  in  S t i l lwe l l ' s  s tudy  was  one  yea r  a f te r2

t he  app l i ca t i on  o f  t he  coa t ing .   I t ' s  impor tan t  to  emphas ize  tha t3

t h i s  s tudy  does  no t  cons ide r  where .   And ,  a l so ,  the re ' s  the  i ssue  o f4

t empora l  con t ro l .   Bu t  g i ven  the  la rge  dec reases  in  d i s lodgeab le5

arsen ic ,  we  don ' t  t h ink  tha t ' s  a  c r i t i ca l  p rob lem.6

          And ,  a l so ,  i t ' s  impor tan t  t o  keep  in  m ind  tha t  t he re  were7

aes the t i c  p rob lems  w i th  t he  spar  va rn i sh  a f te r  t he  one  year  t ha t8

was  no t i ced .9

          The re ' s  a l so  the  SCS s tudy  i n  1998 ,  aga in ,  l ook ing  a t  boa rds .  10

I t  was  a  l abo ra to ry  based  s tudy .   Th ree  d i f f e ren t  coa t ings  were11

eva lua ted .   They  inc luded  a  red  s ta in  wh ich ,  to  my  unders tand ing ,12

was  an  o i l -based  s ta in .   The  3M sea lan t  was  a  po lyu re thane  i s  my13

unders tand ing .   And  then  the re  was  a  wa te r  repe l l an t ,  Osmose14

wate r  repe l l an t ,  t ha t  was  added  as  pa r t  o f  t he  fo rmu la t i on  o f  t he15

CCA chemica l  and  i t  was  added  du r ing  t rea tmen t  ra ther  than  a f te r16

t he  fac t .17

          And  the  resu l t s  f rom the  SCS s tudy  were  more  va r iab le .   And18

what  we  d id  see  i s  fo r  t he  po l yu re thane  sea lan t  t he re  was  a19

no t i ceab le  dec rease  in  the  amoun t  o f  a rsen ic ,  d i s lodgeab le  a rsen ic .  20

However ,  we  d id  no t  see  tha t  dec rease  fo r  t he  o i l -based  s ta in  i n  t he21
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s tudy  no r  fo r  the  wa te r  repe l l en t  tha t  was  inc luded  as  pa r t  o f  t he1

t r ea tmen t  p rocess .2

          The  nex t  s tudy  was  the  Ca l i f o rn ia  Depar tmen t  o f  Hea l th3

Serv i ces ,  1987 .   Th i s  i s  t he  on ly  s tudy  wh ich  s imu la ted  rea l  wor ld4

app l i ca t i ons  o r  eva lua ted  rea l  wor ld .   I t  i nc luded  a  p ie r  and  a  p lay5

se t .   The  coa t ings  tha t  were  eva lua ted  inc luded  a  po lyu re thane  and6

an  o i l -based  s ta in .   I n  bo th  cases ,  s i gn i f i can t  dec reases ,  ac tua l l y ,7

very  s ign i f i can t  i n  the  case  o f  po lyu re thane ,  were  observed  a f te r8

t he  coa t ing  were  app l i ed .9

          Aga in ,  t hese  s t ruc tu res  were  then  resamp led  two  years  l a te r .  10

And,  aga in ,  t he  e f f i cacy  o f  t he  coa t ing  i s  s t i l l  ev iden t  as  observed11

f r om s t i l l  l ow  leve ls  o f  d i s lodgeab le  a rsen ic .12

          Then  we  have  the  Consumer  P roduc ts  Sa fe ty  Commiss ion13

s tudy  o f  1990 .   Th i s  was  pe r fo rmed  on  boards ,  p r imar i l y  a14

l abo ra to ry  base  s tudy .   I t  l ooked  a t  o i l s ,  s ta in ,  and  a  repe l l an t .  15

The  resu l t s  f rom th i s  s tudy  were  i nconc lus i ve .   Bu t  i f  you  l ook  a t16

t he  da ta  be fo re  the  coa t ing ,  they  have  27  p lus  o r  m ine  22 .   The17

s tandard  dev ia t i on  i s  a lmos t  t he  same s i ze  as  the  average ,  a lmos t18

100  pe rcen t  o f  t he  ave rage .   They  had  i ssues  assoc ia ted  w i th  the19

va r iab i l i t y  i n  dup l i ca t i on  o f  t he  con t ro l .   So  i t  was  ve ry  d i f f i cu l t20

t o  i n te rp re t  t he  resu l t s  f rom the  coa t ings .21
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          Bu t  wha t  we  see  f rom th i s  da ta  i s  we  see  some cons i s tenc ies1

here .   We see  po lyu re thane  show ing  up .   I t  shows  up  in  the2

St i l lwe l l  s tudy ,  t he  SCS s tudy ,  and ,  a l so ,  t he  Ca l i f o rn ia  s tudy .   I n3

a l l  t h ree  cases  i t  pe r fo rmed  we l l .   There ' s  a l so  ev idence  to  i nd i ca te4

t ha t  t he  La tex  works  we l l .   And  we  have  some var iab le  resu l t s  on5

t he  o i l -based  s ta in .6

          Gary  wan ted  to  p resen t  some add i t i ona l  observa t ions  f rom7

t he  SCS s tudy .8

          DR.  SMITH:   What  He lena  j us t  showed  was  f rom the  SCS9

s tudy  was  K imwipes  o f  t he  uncoa ted  and  the  coa ted  and  tha t10

showed  a  d rop  f rom 15  m ic rog rams  pe r  hundred  cen t ime te rs11

squared  down  to  6 .   Tha t  was  fo r  t he  K imwipes  sw ipe .   Th i s  i s  f rom12

t he  hand-w ipe  resu l t s  f rom tha t  same s tudy .   And  you  can  see  in13

t he  uncoa ted  cond i t i on  the re ' s  qu i te  a  b i t  o f  va r i ab i l i t y  wh ich  i s14

grea t l y  reduced  when  the  wood  was  po lyu re thane  coa ted  and15

immed ia te l y  the rea f te r  sw iped  w i th  the  hand .   And ,  a l so ,  the16

resu l t s  a re  abou t  ten fo ld  l ower  i n  th i s  case .17

          So  jus t  as  ano the r  po in t  o f  re fe rence  f rom tha t  s tudy  show ing18

t he  e f f i cacy  o f  po l yu re thane .19

          DR.  SOLO-GABRIELE:   And  the re  was  ano the r  s l i de .20

          DR.  SMITH:   Th i s  i s  aga in  the  K imwipes  resu l t s  wh ich  we21
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showed  in  t he  tab le .   You  can  see ,  aga in ,  t he  resu l t s  t end  to  hang1

l ower  w i th  the  coa ted .   Bu t  f o r  some reason  w i th  the  K imwipes ,  t he2

resu l t s  weren ' t  qu i te  as  d ramat i c  as  w i th  the  hand  sw ipe ,  wh ich  we3

don ' t  have  a  good  exp lana t ion  fo r .   Bu t  the  tend  was  the  same in4

bo th .5

          DR.  SOLO-GABRIELE:   The  nex t  se t  o f  s tud ies ,  wh ich  we6

have  much  more  l im i ted  in fo rmat ion ,  was  the  e f f i cacy  o f  t he7

coa t i ngs  on  reduc ing  the  l eachab le  a rsen i c .   There  was  one  s tudy8

Cooper ,  e t  a l . ,  wh ich  was  no t  i nc luded  in  the  EPA summary .   Bu t9

Andy  had  a  copy  o f  i t ,  happened  to  b r i ng  a  copy  o f  i t  w i th  h im .10

          I n  the  Cooper  s tudy ,  the re  two  samp le  t ypes  eva lua ted ,11

f ences  and  decks .   And  th i s  was  con t ro l l ed  cond i t i ons .   I t  does  no t12

s imu la te  the  e f fec ts  o f  wear .   Bu t  i n  th i s  s tudy ,  Thompson 's  wa te r13

sea l  was  eva lua ted  where  the  wood  was  t rea ted  and  the  Thompson 's14

water  sea l  was  added  a f te r  t he  t rea tmen t  p rocess .15

          I n  add i t i on  to  tha t ,  t he re  was  a  wa te r  repe l l en t  t ha t  was16

i nc luded  as  pa r t  o f  t he  t rea tmen t  so lu t i on  fo r  bo th  the  fence  and17

t he  decks .   Fo r  the  Thompson 's  wa te r  sea l ,  t he  Thompson 's  wa te r18

sea l  was  the  on ly  one  tha t  the  au tho r  cons ide rs  to  have  observed  a19

cons ide rab le  reduc t ion  in  the  amoun t  o f  l eachab le  a rsen ic .   As  you20

can  see ,  th i s  reduc t ion  i s  observed  no t  on ly  f rom ze ro  to  fou r21
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months ,  bu t  a l so  a t  t he  two-year  mark .   The  pa r t i cu la r  s tudy  was1

wel l  des igned  and  inc ludes  the  p roper  con t ro l s .2

          The  re la ted  s tud ies ,  nex t  s l i de ,  i nc lude  R iede l ' s  s tudy ,  where3

t he  au tho r  has  eva lua ted  d i s lodgeab le  a rsen ic  fo r  va r ious4

p layg rounds .   I  be l i eve  10  p layg rounds  were  eva lua ted .   Some were5

coa ted ;  some were  no t  coa ted .6

          Myse l f  and  my  co l l eagues  have  s l i gh t l y  d i f f e ren t  op in ions7

abou t  th i s .   Andy  may  wan t  to  add  to  th i s .8

          I n  my  op in ion ,  I  be l i eve  the re  were  too  many  va r iab les9

be tween  p layg rounds ,  fo r  examp le ,  the  documenta t ion  o f  t he10

re ten t ion  leve ls ,  t he  f requency  o f  pa in t i ng ,  the  amoun t  o f  wear  on11

each  o f  t he  p layg rounds .   So  tha t  when  you  compare ,  i f  you  c lus te r12

t he  coa ted  p layg rounds  w i th  the  uncoa ted  p layg rounds ,  the re  were13

j us t  so  much  con found ing  fac to rs  tha t  you  cou ldn ' t  rea l l y  make  a14

good  compar i son .15

          Andy ,  do  you  wan t  to  add  to  tha t?   I  know tha t  you  d id  a16

d i f fe ren t  ana lys i s .17

          DR.  SMITH:   We l l ,  I  bas i ca l l y  v i ewed  i t  as  a  c ross -sec t i ona l18

s tudy  w i th  a l l  t he  fau l t s  tha t  we  a lways  th ink  o f  when  we  th ink  o f19

c ross -sec t i ona l  ep idemio log i ca l  s tud ies .   Bu t  i t  i s  a  snapsho t  o f20

t he  rea l  wor ld .   So  i f  you  take  the  ave rage  d i s lodgeab le21
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measurement  f rom the  p layscapes  tha t  ac tua l l y  were  con f i rmed  to1

no t  have  any  so r t  o f  t rea tmen t  to  them and  compared  i t  aga ins t  t he2

f ou r  tha t  were  t rea ted ,  and  they  d idn ' t  add i t i ona l l y  say  " t rea ted , "3

bu t  a  l ong  t ime  ago .   There  was  abou t  a  70 -pe rcen t  d i f f e rence .4

          Bu t  you ' re  r i gh t .   The re  a re  a l l  t hose  l im i ta t i ons  w i th  i t  so  I5

cons ider  add i t i ona l  i n fo rmat ion  tha t  i s  an  i nd i ca t i on  tha t  s ta ins6

may be  use fu l ,  bu t  i t ' s  ha rd  to  know wha t  to  make  o f  i t .7

          DR.  SOLO-GABRIELE:   So  even  w i th  a l l  t he  con found ing8

f ac to rs ,  t he re  appears  to  be  a  reduc t i on .9

          DR.  SMITH:   Bu t  t he re  was  a  l o t  o f  va r i ab i l i t y .10

          DR.  SOLO-GABRIELE:   The  las t  re la ted  s tudy  i s  Lebow and11

Evans  in  1999 ,  wh ich  i s  a  l abo ra to ry  based  s tudy  where  the  were12

eva lua t i ng  the  e f fec t s  o f  a  p res ta in  and  ac ry l i c  po l ymer  w i th  i ron13

ox ide .   I t  was  an  i n te res t i ng  i dea ,  bu t  i t ' s  no t  someth ing  tha t  i s14

commerc ia l l y  used .   Bu t  even  i n  th i s  case ,  t hey  were  ab le  to15

observe  some,  no t  as  e f fec t i ve  as  a  po lyu re thane ,  fo r  examp le ,  bu t16

some dec rease  i n  t he  l eachab le  a rsen i c  concen t ra t i ons .17

          As  fa r  as  ou r  conc lus ions ,  we  f i nd  tha t  the  da ta  suppor t  t ha t18

coa t i ng  reduce  d i s lodgeab le  and  l eachab le  a rsen i c .   And  we  f i nd19

t ha t  the  reduc t ion  can  be  anywhere  f rom 70  to  95  pe rcen t  ac ross20

severa l ,  bu t  no t  a l l ,  t he  s tud ies .   There  were  no  s tud ies  tha t  l ooked21
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t he  a t  bo th  d i s l odgeab le  and  l eachab le  a rsen i c  t oge the r .1

          There  was  no t  a  c lea r  coa t i ng  tha t  was  i den t i f i ed  as  be ing  the2

bes t ;  however ,  t he  bes t  ev idence  we  do  have  i s  fo r  po lyu re thane .  3

More  da ta  i s  needed  to  eva lua te  the  e f f i cacy  o f  d i f f e ren t  t ypes  o f4

brands  and  coa t ings .5

          Our  recommendat i ons  a re ,  t he re fo re ,  separa te  i n to  two6

ca tegor ies .   One  i s  assoc ia ted  w i th  fu tu re  s tud ies .   And  as  fa r  as7

f u tu re  s tud ies  a re  concerned ,  we  need  more  da ta  to  eva lua te  the8

e f f i cacy  o f  d i f f e ren t  t ypes  o f  b rands  and  coa t i ngs .9

          The  s tudy  shou ld  eva lua te  bo th  d i s lodgeab le  and  leachab le10

arsen ic  because  bo th  o f  t hose  rep resen t  d i f f e ren t  exposure11

pa thways .12

          We,  a l so ,  need  to  be t te r  eva lua te  the  e f fec t  o f  wear  and13

durab i l i t y  f o r  t he  coa t ings .   And  we ,  a l so ,  need  to  p rov ide  ca re fu l14

cons ide ra t i on  fo r  the  exper imen ta l  des ign  and  inc lud ing  the  p roper15

con t ro l s .16

          And  the  second  sec t ion  o f  t he  recommenda t ion  i s  i n fo rm ing17

t he  pub l i c .   I  wou ld  cons ider  t ha t  a t  t h i s  t ime  the re  i s  su f f i c i en t  t o18

ev idence  to  i nd i ca te  tha t  we  need  to  i n fo rm the  pub l i c  o f  t he19

po ten t i a l  bene f i t  assoc ia ted  w i th  the  coa t i ng .20

          R igh t  now we  have  some da ta  to  suppor t  po l yu re thane .  21
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However ,  t he re  a l so  i s  da ta  sugges t ing  tha t  o the rs ,  such  as  the1

acry l i c  La tex  wa te r  sea lan t  app l i ed  a f te r  t rea tmen t  and  the2

o i l -based  s ta ins  may  be  he lp fu l .3

          We f i nd  tha t  t he  recommenda t i on  fo r  t he  coa t i ngs  i s4

cons is ten t  w i th  the  indus t ry  recommenda t ion .   The  reason  the5

i ndus t ry  recommends  these  coa t ings  i s  more  f rom the  aes the t i c6

po in ts  o f  v iew  ra the r  than  f rom a  leach ing  o r  d i s lodgeab le  a rsen ic7

po in t  o f  v iew ;  bu t  a t  l eas t  i t ' s  cons i s ten t .8

          And  one  o f  t he  recommenda t ions  tha t  I  t hough t  tha t  my9

co l l eagues  d idn ' t  necessar i l y  concur  w i th  i s  tha t  I  t hough t  tha t10

perhaps  recommend ing  a  s ta in  o r  a  coa t ing  tha t  was  co lo red  o r11

v is ib le ,  espec ia l l y  g i ven  the  fac t  t ha t  we  don ' t  have  da ta  to  l ook  a t12

t he  impac t  o f  wear .   And  the re ' s  a  p layg round  tha t  my  daugh te r13

went  to  a t  a  b i r thday  pa r t y .   I t ' s  a  ve ry  b r igh t l y  pa in ted14

p layg round .   I t ' s  CCA.   Bu t  i n  ce r ta in  a reas ,  the  pa in t  has  been15

worn  o f f  way  down,  and  you  can  see  the  g reen  CCA undernea th .  16

And the  p layg round  i s  beau t i f u l  excep t  fo r  these  wear  spo ts .   And  I17

t h ink  tha t  the  co lo r  was  a  ve ry  v i sua l  i nd i ca t i on  o f  wear .  18

Add i t i ona l  pa in t  o r  coa t ings  shou ld  be  added ,  espec ia l l y  i n  l i gh t  o f19

t he  fac t  we  don ' t  have  much  da ta  on  wear  and  tea r ,  t he  ab i l i t y  o r20

durab i l i t y  o f  t hese  coa t ings  on  wear  and  tea r .21
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          We a l so  recommend  tha t  we  shou ld  resea l  once  pe r  yea r .1

          Aga in ,  ano the r  recommenda t ion ,  I  t hough t  tha t  pe rhaps  we2

shou ld  resea l  more  than  once  pe r  year  i n  a reas  o f  excess ive  wear3

and  tea r .   Tha t  was  cons idered  to  be  a  l i t t l e  b i t  excess i ve  by  my4

o the r  co l l eagues .5

          A l so ,  we  need  more  de f in i t i ve  i n fo rmat ion .   We shou ld6

prov ide  the  pub l i c  w i th  more  de f i n i t i ve  i n fo rmat ion  on  these  o ther7

coa t i ngs  once  the  da ta  i s  ava i l ab le .8

          And  tha t ' s  where  we  l e f t  i t .9

          DR.  ROBERTS:   Okay .   Thank  you .   Ve ry  n i ce l y  o rgan ized10

presen ta t i on .   D r .  Smi th .11

          DR.  SMITH:   I  j us t  wan ted  to  expand  on  one  po in t  and  then12

ra i se  a  genera l  comment  abou t  the  pub l i c  hea l th  th ink ing  o f13

mak ing  these  recommenda t ions .14

          The  spec i f i c  comment  I  wan t  to  expand  upon  i s  aga in  the15

reason  fo r  emphas iz ing  the  po lyu re thane .   I t  i s  where  we  have16

ev idence  f rom th ree  d i f f e ren t  s tud ies .   So  the re ' s  t he17

we l l - con t ro l l ed  f i e ld  s tudy  conduc ted  by  P ro fesso r  S t i l lwe l l  t ha t18

shows  95  pe rcen t  reduc t ion  ou t  to  a  yea r .19

          There ' s  t he  Ca l i fo rn ia  Depar tmen t  o f  Hea l th  Serv i ces  s tudy20

t ha t  ac tua l l y  l ooked  a t  a  f i sh ing  p ie r  and  looked  ou t  to  two  years21



                                                           
                                                          
215

and  s t i l l ,  you  know,  90 - ,  95 -pe rcen t  reduc t i on  i n  d i s lodgeab le1

arsen i c .   So  tha t ' s  a  rea l  wor ld  t es t .2

          The re ' s  the  SCS labo ra to ry  s tudy  wh ich  p rov ides  a  th i rd .  3

Al though  s ince  i t ' s  an  i n te rna l  l abo ra to ry  s tudy ,  on l y  up  to  174

weeks .   I 'm  no t  su re  tha t  adds  a  who le  l o t  o f  add i t i ona l  i n fo rmat ion5

over  the  o the r  two .   Bu t  t ha t  wou ld  be  the  emphas is  o f  i t .6

          S t i l lwe l l ' s  da ta  a re  ve ry  persuas ive  so  tha t ' s  why  we  fe l t  i t ' s7

wor th  i n fo rm ing  peop le  abou t  the  o the r  agen ts  as  we l l .   Bu t  the8

one  you  can  rea l l y  fee l  s t rong ly  abou t  i s  the  po lyu re thane .9

          On  the  pub l i c  hea l th ,  s ince  i t ' s  a  recommenda t ion ,  a t  l eas t  i n10

my own m ind  as  someone  who  s i t s  i n  a  s ta te  pub l i c  hea l th  o f f i ce ,  I11

want  to  be  c lea r  tha t  my  th ink ing  i s  we ' re  mak ing12

recommenda t ions  i n  the  sp i r i t  o f  reduc ing  po ten t i a l  exposures ,13

po ten t ia l l y  deduc ing  them qu i te  s ign i f i can t l y .14

          I n  ou r  m inds ,  the re ' s  no  ques t ion  the re  i s  exposure ,  bu t  we15

rea l l y  don ' t  know how b ig  i t  i s .   We  don ' t  know qu i te  wha t  the  r i sk16

o f  i t  i s .   Bu t  we  do  have  some to  have  some p re t t y  good  ev idence17

t ha t  the re  i s  a  way  to  subs tan t ia l l y  reduce  tha t  exposure ,  wha teve r18

i t  i s .19

          And  so  we ,  you  know,  o r  a t  l eas t  I  be l i eve  tha t  the re ' s  a  rea l20

argument  fo r  ge t t i ng  tha t  i n fo rmat ion  ou t  the re  to  consumers .  21
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Because  regard less  o f  wha t  we  do  w i th  CCA wood ,  we  have  an1

enormous  s tock  o f  i t  ou t  the re  tha t  the re ' s  cu r ren t  exposure  to  and2

t he re ' s  no t  ve ry  good  commun ica t i on  o f  t ha t  i n fo rma t ion  a t3

presen t .4

          I  wou ld  have  g rea t  angs t  i f  I  was  th ink ing  tha t  peop le  were5

go ing  to  use  the  e f fec t i veness  o f  sea lan ts  to  reduc ing  exposure  as  a6

way  manag ing  the  use  o f  t h i s  p roduc t  i n  the  fu tu re .   I f  one  i s  go ing7

t o  do  tha t ,  t hen  you  I  wou ld  say  tha t  you  need  to  s t rong ly  then8

cons ider  t he  behav io ra l  cons idera t i ons  as  we l l .   W i l l  peop le  app ly9

t hese  sea lan ts  w i th  any  so r t  o f  f requency  tha t ' s  needed?   Wi l l  t hey10

f o l l ow  the  d i rec t i ons?   And  I 'm  no t  aware  o f  any  in fo rmat ion  tha t ' s11

on  tha t .12

          I  w i l l  add  tha t  we  cu r ren t l y  have  a  modu le  i n  ou r  annua l13

behav io ra l  r i sk  fac to r  su rve i l l ance  su rvey ,  wh ich  i s  a  random14

su rvey ,  t ha t  a l l  s ta tes  do  i n  pa r t s  fo r  t he  CDC.   We 've  pu t  i n  a15

modu le  abou t  p ressu re - t rea ted  wood  to  t r y  to  f i nd  ou t  how many16

homes  have  them and  when  was  the  l as t  t ime  they  sea led  the i r17

wood  and  were  they  even  aware  tha t  they ' re  supposed  to  sea l  t he i r18

wood  on  an  annua l  bas is  as  pe r  the  manu fac tu re r ' s19

recommenda t ions .   And  we  shou ld  have  tha t  i n  s i x  mon ths  o r  so .20

          Bu t  I  wou ld  be  ve ry  concerned  i f  we  were  go ing  to  th ink  o f21
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us ing  i t  as  a  m i t i ga t i on  too l .   And  tha t  way ,  un t i l  we  know1

someth ing  much  more  abou t  behav io ra l  response .2

          DR.  ROBERTS:   We l l ,  o r  i n  f ac t ,  un t i l  an  assessmen t  shows3

need  fo r  m i t i ga t i on ,  t ha t  so r t  o f  t h ing .   D r .  G insberg .4

          DR.  G INSBERG:   Jus t  t o  add  one  po in t  t o  the  g rea t  j ob  tha t5

my co l l eagues  d id  i n  ge t t i ng  th i s  i n fo rma t ion  to  you .6

          I  j us t  t h ink  i t  makes  in tu i t i ve  sense  tha t  t h i s  shou ld  work .  7

We' re  ta l k ing  abou t  c rea t ing  a  su r face  ba r r i e r  on  the  wood  to8

preven t  the  hand  o r  the  env i ronment  f rom con tac t i ng  the  pes t i c ide9

t ha t ' s  i n  the  wood .   So  on  tha t  bas i s ,  t he re  ough t  to  be  some leve l10

o f  p ro tec t i on .11

          Bu t ,  a l so ,  as  we  heard  yes te rday  o r  the  day  be fo re  f rom12

someone  f rom the  lumber  i ndus t ry ,  who  sa id  tha t  the  use  o f  t he13

sea lan ts  i s  recommended  to  p reven t  t he  sp l i t t i ng  and  the  c rack ing14

o f  the  wood  and  tha t  sp l i t t i ng  and  the  c rack ing  a re  exac t l y  the15

processes  tha t  w i l l  l ead  to  more  env i ronmen ta l  re lease  o f  t he16

pes t i c ide .   So  tha t  i f  we ' re  app ly ing  someth ing  tha t  can ,  number17

one ,  c rea te  a  ba r r i e r  f rom our  ch i l d ren ' s  hands ;  and ,  number  two ,18

can  inc rease  the  longev i t y  o f  t he  wood  and  inc rease  i t ' s  pa tency .  19

I t ' s  a  good  th ing .   I n tu i t i ve l y ,  i t  shou ld  work .20

          And  then  we  have  the  da ta  to  - -  we  don ' t  have  tons  o f  da ta .   I21
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mean,  we  don ' t  have  a l l  t he  da ta  we 'd  l i ke  to  have .   I  t h ink  we  have1

enough  da ta  to  say  tha t ,  you  know,  on  f i r s t  p r i nc ip le  i s  wha t  we2

t h ink  shou ld  happen  i s  i n  fac t  bo rne  ou t  by  the  da ta  f rom the  l abs .  3

So i t  makes  a  l o t  o f  sense .4

          DR.  ROBERTS:   Dr .  Wargo .5

          DR.  WARGO:   And ,  i n tu i t i ve l y ,  t h i s  does  make  sense  to  me6

as  we l l .   My  on ly  concern  i s  no t  know ing  wha t  chemica ls  a re  i n  the7

sea lan ts  and  where  they  go .   And  I  t h ink ,  Pau l ,  yes te rday  made  a8

comment  abou t ,  o r  a  ques t ion .   You  ques t ioned  whe the r  o r  no t9

t hese  sea lan ts  m igh t  ac tua l l y  concen t ra te  ch romium o r  a rsen i c ,10

po ten t i a l l y  pee l  o f f  and  c rea te  the  nex t  l ead  pa in t  p rob lem.11

          DR.  MUSHAK:   A  bo lus  o f  exposure  ve rsus  sma l l .12

          DR.  WARGO:   Those  ques t i ons  a re  l i nge r ing  i n  my  m ind .13

          DR.  ROBERTS:   Jus t  a  moment .   D r .  Mor ry  and  then  Dr .14

Ginsberg .15

          DR.  MORRY:   Dave  Mor ry ,  Ca l i f o rn ia .16

          We 've  addressed  Ques t ion  15  abou t  whe the r  EPA shou ld17

recommend  o r  o the r  agenc ies  shou ld  recommend  the  use  o f  t h i s18

s tu f f .   And  i t  seems  sens ib le  to  recommend  i t ' s  use .19

          I f  EPA does  a  r i sk  assessmen t  fo r  t he  pu rpose  o f  t he20

re reg is t ra t i on  o f  t h i s  and  they  f i nd  tha t  use  o f  p ressu re - t rea ted21
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wood  in  p lay  s t ruc tu res  rep resen ts  a  hazard ,  and  fo l l ow ing  the1

recommenda t ions  we 've  made  abou t  how to  do  tha t  r i sk2

assessment ,  shou ld  they  then  do  ano the r  r i sk  assessment  fo r  p lay3

s t ruc tu res  tha t  a re  bu i l t  w i th  p ressu re - t rea ted  wood  and  then4

coa ted  w i th  po l yu re thane  as  to  whe ther  t hose  p resen t  a  - -  and5

cou ld  they  do  tha t ,  p resen t  a  hazard .6

          DR.  G INSBERG:   We l l ,  I  have  one  though t .7

          DR.  ROBERTS:   The  ques t i on  i s  so r t  o f  o rb i t i ng  ou t  t he re .   I8

don ' t  know.   I s  i t  a  rhe to r i ca l  ques t i on ,  o r  i s  i t  - -  you  wan t  to  have9

t h i s  c l a r i f i ed ,  I  guess .10

          DR.  MORRY:   We l l ,  yeah .   I t ' s  a  ques t ion  tha t  I  wonder  wha t11

t he  answer  i s .   They  cou ld  make  a  dec is ion  based  on  a  r i sk12

assessmen t  fo r  p lay  s t ruc tu res  w i thou t  t h i s  coa t ing .   And  then  i t ' s13

poss ib le  t ha t  t hese  s t ruc tu res  wou ld  be  much  be t te r ,  much  sa fe r14

wi th  the  coa t ing .   So  shou ld  tha t  be  pa r t  o f  t he  r i sk  assessmen t  fo r15

dec id ing  whe the r  to  re reg is te r  th i s  pes t i c ide?16

          DR.  ROBERTS:   D r .  Edwards ,  do  you  wan t  to  f i l l  us  i n  on17

down the  road?18

          DR.  EDWARDS:   Ac tua l l y ,  I  t h ink  - -  we  a re  ge t t i ng  a  l o t  o f19

ques t ions  abou t  sea lan ts .   Tha t ' s  one  o f  t he  reasons  we  b rough t20

t ha t  i ssue  here  today .   We w i l l  be  do ing  a  r i sk  assessmen t  t ha t21
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probab ly  some o f  the  wood  w i l l  have  been  sea led  anyway .   Bu t  i n1

t e rms  o f  whe the r  the  sea lan t  wou ld  be  pa r t  o f  ou r  r i sk  assessment2

as  a  to ta l l y  separa te  scenar io ,  you  know,  wha t  wou ld  the  r i sks  be3

wi th  the  sea led  wood .   4

          We cou ld  do  tha t ,  and  i t  cou ld  be  par t  o f  a  m i t i ga t i on5

measure  fo r  - -  no t  so  much  fo r  the  con t inued  use  o f  CCA,  i f  we6

f i nd  tha t  the re ' s  a  p rob lem w i th  the  CCA- t rea ted  wood ,  bu t  fo r7

mi t iga t i ng  r i sks  fo r  wood  tha t ' s  i n  use  and  i s  l i ke l y  go ing  to  be  i n8

use  fo r  some t ime .   And  so  tha t ' s  why  we  wan ted  some o f  you r9

recommenda t ions  r i gh t  now fo r  wha t  to  do ,  wha t  to  say  to  the10

pub l i c ,  ac tua l l y ,  abou t  sea lan ts  and  resea l i ng  t ime .11

          DR.  ROBERTS:   I 'm  no t  hea r ing  a  l o t  o f  d i sag reemen t  f rom12

t he  pane l  i n  te rms  o f  the  recommenda t ions  by  the  d i scussan ts .   I ' d13

l i ke  to  come to  c losu re  on  th i s  qu ick l y  i f  we  can .   D r .  Chou .14

          DR.  CHOU:   I  j us t  say ing  i f  you  a re  go ing  to  do  a  separa te15

r i sk  assessmen t  w i th  sea lan t ,  I  t h ink  you  shou ld  a l so  take  i n to16

cons ide ra t i on  o f  noncomp l iance  because  no t  eve rybody  w i l l  f o l l ow17

up  the  recommended  p rocedure .18

          DR.  ROBERTS:   I 'm  so r ry .   D r .  Smi th .19

          DR.  SMITH:   The  one  cavea t  t ha t  a l l  o f  my  co l l eagues  and  I20

t a l ked  abou t  and  ag reed  when  we  were  look ing  a t  t h i s  tha t  made  us21
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nervous  and  wh ich  i s  why  we  wan ted  to  rea l l y  emphas ize  the  need1

f o r  expand ing  the  da ta  se t  i s ,  you  know,  mak ing  these2

recommenda t ions ,  rev iew ing  those  da ta  tha t  have  been  p rov ided  to3

us ,  none  o f  t hese  have  been  pub l i shed  s tud ies  ye t  o r  peer - rev iewed4

s tud ies .   And  they  a l l  have  va r ious  so r t  o f  i ssues  w i th  them.   There5

i s  some cons i s tency  the re .   And  because  o f  t he  po ten t i a l  hea l th6

bene f i t s ,  o r  I  shou ld  say  exposure  reduc t ion  bene f i t s ,  we  fee l7

compe l led  to  make  th i s .   Bu t  the re  c lea r l y  i s  some concern  abou t8

t he  s ta tus  o f  cu r ren t  know ledge .9

          DR.  ROBERTS:   And  ou r  repo r t  can  re f l ec t  t hose  cavea ts .  10

Dr .  G insberg .11

          DR.  G INSBERG:   I  t h ink  i t ' s  impor tan t  t o  add ress  the  po in ts12

t ha t  were  ra i sed  bo th  a  coup le  o f  days  ago  by  Dr .  Mushak  and13

t oday  by  Dr .  Wargo  regard ing  the  amoun t  tha t  cou ld  be  in  the  ch ip14

whether  t he re ' s  a  bo lus  e f fec t  t he re .   And  I  t h i nk  tha t  Dr .  Mushak15

brough t  i t  up  w i th  rega rds  to  ch ipp ing ,  pee l i ng  o f f  pa in t ,  wh ich16

wou ld  be  the  mos t  l i ke l y  cove r ing  tha t  wou ld  tend  to  do  tha t  ve rsus17

an  o i l -based  s ta in  o r  even  u re thane ,  wh ich  wou ld  tend  to  so r t  o f18

wear  th rough  and  g radua l l y  l ose  i t s  coa t ing  ra the r  than  ac tua l l y19

f o rm ing  a  ch ip .20

          And  we  don ' t  know.   We don ' t  know the  answer  to  tha t .   And21
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we ' re  no t  necessar i l y  recommend ing  pa in t  as  the  end  a l l  and  be  a l l .  1

And  i f  somebody  d id  use  i t ,  i t  may  we l l  be  tha t  s ince  wha t  we ' re2

dea l i ng  w i th  wou ld  be  someth ing  tha t ' s  re la t i ve l y  wa te r  washab le3

because  i t ' s  be ing  leached  ou t  under  ac id i c  ra in  o r  ra in fa l l4

cond i t i ons ,  t ha t  as  tha t  ra in  con t i nues  to  h i t  t h i s  ch ip  as  i t ' s5

pee l ing  away ,  i t  wou ld  w ick  away  i s  my  guess  ra the r  than  jus t6

bu i ld  up  and  accumu la te  the re .   Bu t  we  don ' t  have  da ta  one  way  o r7

t he  o the r  on  tha t .8

          DR.  ROBERTS:   Le t ' s  t r y  and  keep  i t ,  t r y  no t  t o  go  too  fa r  i n9

our  ana lys i s  and  reexamina t ion ,  a l though  I  ag ree  i t ' s  an  impor tan t10

po in t .   D r .  Smi th .11

          DR.  SMITH:   Very  sho r t .12

          DR.  ROBERTS:   You ' re  go ing  to  b r i ng  us  to  c losu re  on  th i s .13

          DR.  SMITH:   I 'm  j us t  go ing  to  make  one  more14

recommendat ion  to  the  Agency  tha t  I  w i l l  be  mak ing  fo r  t hem to15

l ook  i n  the  who le  i ssue  o f  sea lan ts  i s  t ha t  i t ' s  impor tan t  t ha t  we16

ac tua l l y  l ook  to  see  wha t  manu fac tu re r ' s  recommenda t ions  a re  on17

t he  use  o f  t he  sea lan ts  tha t  t he  consumer  w i l l  be  read ing  and  tha t18

we have  no  con f l i c t .19

          And ,  second ly ,  I  on l y  know th i s  anecdo ta l l y ,  bu t  i t ' s  no t  an20

uncommon p rac t i ce  fo r  peop le  when  they  dec ide  they ' re  go ing  to21
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app ly  the i r  sea lan t ,  t hey  wan t  the i r  deck  to  l ook  n i ce ,  b r igh t ,  and1

sh iny .   And  they  w i l l  e i t he r  t rea t  i t  w i th  some so r t  o f  chemica l  o r2

t hey ' l l  r en t  t he  p ressu re  washer .3

          And  so  I  t h ink  we  need  to  g i ve  some though t  to  tha t ,  how4

t ha t  p lays  i n to  a l l  t ha t  as  we l l  such  as  we  may  wan t  t o  d i scou rage5

t ha t  p rac t i ce .6

          DR.  ROBERTS:   D r .  Vu ,  have  we  managed  to  p rov ide  you7

wi th  some c lea r  f eedback  on  th i s  ques t i on?8

          DR.  VU:   My  co l l eagues  nod  the i r  heads .   Yes ,  thank  you .9

          DR.  ROBERTS:   Maybe  they ' re  nodd ing  o f f .10

          DR.  VU:   I  go t  va l i da t i on  f rom them.11

          DR.  ROBERTS:   Now,  ea r l i e r ,  i t  seems  l i ke  a  l ong  t ime  ago12

i n  t h i s  p rocess ,  I  p romised  the  commi t tee  tha t  t hey  wou ld  have  the13

oppor tun i t y  to  d i scuss  i ssues  tha t  were  no t  cove red  in  the  1514

spec i f i c  ques t ions .   And ,  ac tua l l y ,  t he re  a re  a  coup le  o f  t hem tha t15

I ' ve  made  no tes  du r ing  ou r  d i scuss ions  tha t  I  t h ink  tha t  maybe  we16

need  to  address .17

          So  l e t  me take  the  cha i r s  p re roga t i ve  and  pu t  t hese  two18

i s sues  i n  f ron t  o f  you ,  and  then  we ' l l  see  i f  any th ing  has  any th ing19

e lse .20

          One  o f  t hose  goes  a l l  t he  way  back  to  b ioava i l ab i l i t y .   Bu t21
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t he  Agency  asked  use  abou t  b ioava i l ab i l i t y  f rom so i l .   They  d id1

no t  ask  us  abou t  b ioava i l ab i l i t y  f o rm d i s lodgeab le  res idue .   Bu t2

when  we  th ink  abou t  wha t ' s  l i ke l y  to  be  more  impor tan t  sou rces  o f3

exposure ,  tha t  assumpt ion  can  be  ve ry  impor tan t .4

          I  t h ink  tha t  we  shou ld  p robab ly  - -  I  wan t  to  pu t  tha t  one  on5

t he  tab le  as  we l l .   The  Agency  has  used  a  re la t i ve  b ioava i l ab i l i t y6

assumpt ion  o f  100  pe rcen t ,  no t  an  abso lu te  b ioava i l ab i l i t y7

assumpt ion  o f  100  pe rcen t ,  bu t  a  re la t i ve  assumpt ion  o f  hundred8

percen t  re la t i ve  by  ava i l ab i l i t y .9

          One  o f  t he  pub l i c  commento rs  p resen ted  some in fo rmat ion10

on  a  unpub l i shed  s tudy  on  mate r ia l  desc r ibed  as  CCA res idue  tha t11

i nd i ca ted  a  much  lower  re la t i ve  b ioava i l ab i l i t y .   I 'm  so r ry .   I t  was12

a  low  abso lu te  b ioava i l ab i l i t y  sugges t i ve  o f  a  l ow  re la t i ve13

b ioava i l ab i l i t y ,  t he  hams te r  da ta ,  yes .   Okay .14

          Do  we  have  any  adv i ce  fo r  t he  Agency  i n  t e rms  o f  wha t  t o15

assume fo r  re la t i ve  b ioava i l ab i l i t y  wh ich  i s  t he  i n fo rmat ion  they16

need  on  d i s lodgeab le  res idue?   Dr .  Mushak .17

          DR.  MUSHAK:   I 'm  p re t t y  su re ,  and  I  t a l ked  to  Vas  abou t18

t h i s  and  he  ag rees  tha t  un t i l  t ha t  mate r i a l  i s  charac te r i zed  and  how19

much  o f  tha t  i s  an  a r t i f ac t  o f  t he  p rocess ing  and  how much  i t  have20

wou ld  be  s t i l l  cap tu r ing ,  i f  you  w i l l ,  t he  na t i ve  s ta te  o f  t he21
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d is lodgeab le  res idue ,  he  can ' t  say .   1

          So  I  t h ink  un t i l  t ha t  happens  tha t  p robab ly  the  mos t  p ruden t2

course  i s  t o  assume tha t  t he  a rsen i c  a t  l eas t  i s  go ing  to  be  p resen t3

i n  re la t i ve l y  h igh  po ten t i a l  f o r  b ioava i l ab i l i t y .4

          I  t h ink  pa r t  o f  t he  p rob lem i s  - -  i f  you  pu t  the  hamste r  s tudy5

as ide ,  and ,  aga in ,  as  Dr .  S te inberg  ind i ca ted ,  i t ' s  k ind  o f  a  repor t6

wi th in  a  repor t .   We don ' t  qu i te  know wha t  ev idence  wou ld  a rgue7

aga ins t  a  b ioava i l ab i l i t y  s imp ly  because  i t ' s  no t  c lea r  wha t  the8

arsen ic  i n  t he  d i s lodgeab le  i s  i n  t e rms  o f  be ing  mob i l i ze  i n  t he9

s tomach  o f  a  ch i l d  even tua l l y .10

          So  I  t h ink  the re ' s  a  l o t s  o f  sc ien t i f i c  reasonab leness  to  a rgue11

t ha t ,  un less  we  have  ev idence  to  t he  con t ra ry ,  t o  assume tha t  t he12

Agency  shou ld  cons ide r  tha t  i t ' s  h igh l y  b ioava i l ab i l i t y .   I f  you13

want  to  take  the  tac t  t ha t  i t ' s  somewhere  be tween ,  you  know,  say14

80  to  100  pe rcen t  o r  80  to  90  pe rcen t ,  I  t h ink  tha t ' s  reasonab le .15

          Bu t  I  don ' t  t h ink  tha t  we  can  jump in to  the  re la t i ve l y16

unknown a rea  o f  b ioava i l ab i l i t y  and  s ta r t  t oss ing  a round17

d is lodgeab les  be ing  l ow  b ioava i l ab i l i t y  subs tances .   I  t h ink  tha t ' s18

i napprop r ia te  and  i t ' s  no t ,  t o ,  me  sc ien t i f i ca l l y  reasonab le .19

          DR.  ROBERTS:   Dr .  S tyb lo .20

          DR.  STYBLO:   One  more  a rgumen t  fo r  so r t  o f  d i s regard ing21
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t h i s  pa r t i cu la r  s tudy .   I  was  ta l k ing  to  Vas  a f te r  h i s  p resen ta t i on ,1

and  he  men t ioned  one  i n te res t i ng  i ssue  wh ich  i s  t ha t  t h i s  pa r t i cu la r2

ex t rac t ,  o r  wha teve r  i t  was ,  con ta ined  h igh  leve ls  o f  se len ium.  3

Vas  had  pub l i shed  paper  th i s  o r  l as t  yea r  tha t  showed  coexposure4

t o  a rsena te ,  i no rgan ic  a rsen ic  and  se len ium so leno id  wou ld  end  up5

wi th  a  g rea te r  amoun t  o f  a rsen ic  be ing  exc re ted  in  b i l e  i n  the  fo rm6

o f  so lono lg lu ta thyon  (ph )  a rsen ide ,  wh ich  means  tha t  the  f i na l7

vo lume b ioava i l ab i l i t y  wou ld  be  g rea t l y  underes t ima ted .   He8

obv ious l y  fo rgo t  t o  men t ion  th i s  i ssue  du r ing  th i s  p resen ta t i on .9

          DR.  ROBERTS:   Le t  me add  my  reserva t i ons  f rom ye t  a10

d i f fe ren t  tack .   And  tha t  i s  as  somebody  who  has  spen t  qu i te  a  b i t11

o f  t ime  th ink ing  abou t  and  work ing  w i th  mode ls  fo r12

b ioava i l ab i l i t y .   I  have  some rese rva t ions  abou t  the  hamste r .   The13

coprophag ia ,  i n  fac t ,  demons t ra tes  i n  th i s  s tudy ,  I  t h ink ,  i s  a14

prob lem.  I  t h ink  tha t  the re  a re  some o the r  i ssues  abou t  whe the r  the15

absorp t i on  and  exc re t i on  behav io r  o f  t he  hams te r  i s  s im i la r  t o16

humans .   So  I  ag ree  w i th  you r  comments .   And  I  have  some17

add i t i ona l  rese rva t i ons  abou t  the  mode l  i t se l f .   D r .  G insberg .18

          DR.  G INSBERG:   The  Ca l i fo rn ia  Depar tmen t  o f  Hea l th19

Serv i ces  as  pa r t  o f  t he i r  m id  1980s  work  on  p layscapes ,  no t  pa r t  o f20

t he i r  repo r t  t hough ,  the re  i s  an  addendum da ta  se t  tha t  they  sen t  to21
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me.   And  un fo r tuna te l y ,  I  d idn ' t  b r i ng  i t .   Bu t  I  can  send  i t  i n to1

EPA.   They  d id  do  a  wa te r  so lub i l i t y  t es t  on  the  d i s lodgeab le2

res idue .   And  to  the  ex ten t  t ha t  wa te r  so lub i l i t y  o f  t he  a rsen ic3

governs  i t s  b ioava i l ab i l i t y ,  t h i s  i s  re levan t .4

          And  in  tha t  tes t ,  t hey  poured  the  wa te r  so lu t i on  tha t  they5

r i nsed ,  the  d i s lodgeab le  was  d i sso lved ,  was  pu t  i n to  a  wa te r6

so lu t i on .   And  they  poured  i t  t h rough  Wha tman  f i l t e r  paper .   And  a7

s ign i f i can t  pa r t  o f  t he  ch romium in  the  a rsen ic  hung  up  on  the8

f i l t e r  paper  ra the r  than  pass ing  th rough  i t  a t  neu t ra l  pH .   Bu t  when9

t hey  d ropped  the  pH down in to  the  th ree  to  fou r  range ,  I  be l i eve ,10

j us t  abou t  a l l  o f  i t  passed  th rough ,  sugges t ing  to  them tha t  l ow  pH11

so l va ted  and  d i sassoc ia ted  wha tever  comp lexes  were  ho ld ing  back12

t he  par t i cu la te  d i s lodgeab le  mate r ia l .13

          So  they  were  fa i r l y  - -  t hey  a l so  had  somebody  inges t  some o f14

t he  d i s lodgeab le  ma te r ia l ,  and  i t  showed  up  in  the  u r ine .   Tha t ' s15

no t  any th ing  tha t  we  cou ld  rea l l y  do  any th ing  w i th .   Bu t  i t  does16

show tha t  an  ac id i c  pH tha t  t he re  wou ld  be  some ex t ra  so lu t i on  o f17

i t .18

          DR.  ROBERTS:   Dr .  Mushak ,  and  then  maybe  i f  we  wan t  t o19

ge t  away  f rom th i s  l i ne .20

          DR.  MUSHAK:   I  t h ink  tha t  compar i sons  o r  the  pa ra l l e l21
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t r acks  o f  i n te rp re ta t i on  o f  b ioaccess ib i l i t y  o r  s imp le  so lub i l i t y  i n1

b ioava i l ab i l i t y ,  however  you  index  i t ,  i s  s imp ly  tha t  i f  you  can2

show tha t  s imp le  modera te  pHs  tha t  s imu la te  any th ing  l i ke  a3

human s tomach  mob i l i zed  mate r i a  so  tha t  t he  a rsen i c  i s  so lub le ,4

t hen  ce r ta in l y  under  t rue  b ioava i l ab i l i t y  cond i t i ons  de f ined5

b iochemica l l y  and  in  v i vo ,  t ha t  t ha t  p robab ly  i s  go ing  to  be  h igh l y6

b ioava i l ab le .7

          The  ques t i on  i s  a lways  i f  you  have  a  l ow  so lub i l i t y ,  i s  t ha t8

app l i cab le?9

          DR.  ROBERTS:   Le t  me j us t  c l ose  by  say ing  because  I  t h i nk10

t h i s  i s  an  impor tan t  va r iab le  i n  te rms  o f  exposure ,  I  t h ink  th i s  i s  an11

area ,  ano ther  fe r t i l e  a rea ,  fo r  research ,  focused  research  tha t  cou ld12

prov ide  pe rhaps  some use fu l  i n fo rmat ion .13

          The  nex t  i ssue  top ic ,  i f  I  may ,  and  I  p romised  Dr .  S tyb lo ,14

and  I  t h ink  i t  i s  a  ve ry  reasonab le  th ing ,  i s  to  address  the  i ssue  o f15

i nha la t i on  f rom arsen ic .   And  I 'm  go ing  to  l e t  h im  make  any16

comments  he  m igh t  have  abou t  tha t .17

          DR.  STYBLO:   I  was  su rp r i sed  when  I  d idn ' t  see  the  i ssue  o f18

arsen ic  i nha la t i on  exposure  in  the  background  mate r ia l s  because19

i ssue  o f  p roduc t ion  o f  vo la t i l e  gas ,  a rsen ic  gas ,  has  been  a round  in20

t ox i co logy  fo r  cen tu r ies .   And  the  i ssue  o f  b io t rans fo rmat ion  o f21



                                                           
                                                          
229

arsen ic  by  m ic rob ia l  f l o ra ,  wh ich  i s  p resen t  i n  rou te ,  and  we  know1

even  on  the  CCA- t rea ted  wood  - -  I  have  some papers  to  back  up  my2

s ta temen t  - -  wh ich  obv ious l y  i s  p resen t  i n  so i l  i s  ab le  to  do  th i s3

t r ans fo rmat ion .4

          I  have  an  a r t i c l e  i n  f ron t  o f  me wh ich  i s  en t i t l ed ,  t he  "Wood5

Preserva t i ve  Chromated  Copper  A rsen ic  i s  a  Subs t ra te  fo r6

Tr imethy l  A rs ineb io then thes i s , "  pub l i shed  by  B i l l  Co l l i n ,  e t  a l . ,7

a l l  i n  1984 .   These  guys  d i l u ted  CCA so lu t i on  a  thousand ,  10 ,0008

t imes  and  found  t r ime thy l  a rs ine  be ing  a  p roduc t  o f  t he  ac t i on  o f9

cand ida  humica ,  a  common fungus ,  on  th i s  m ix tu re .   They ,  a l so ,10

used  ch ips ,  wood  ch ips  t rea ted  w i th  th i s  m ix tu re  as  a  subs t ra te  fo r11

t r ime thy l  a rs ine  genera t i on  and  w i th  pos i t i ve  resu l t s .12

          I  wou ld  sugges t  tha t  the re  i s  a  g rea t  chance  tha t  t r ime thy l13

ars ine ,  poss ib l y  o the r  a rs ines ,  a re  p roduced  by  m ic ro f l o ra  i n  the14

wood ,  i n  the  so i l ,  and  even  more  p robab ly  i n  the  mu lch  because  o f15

sur face  and  co lon i za t i on  w i th  bac te r i a  and  m ic roo rgan isms  l i ke16

f ung i .17

          I 'm  no t  su re  a t  t h i s  po in t  how impor tan t  t h i s  i ssue  i s  t h i s18

t e rms  o f  t he  open  space  k ind  o f  p layg round  se t t i ngs  wh ich  p roduce19

winds  and  a i r  c i r cu la t i on .   I  wou ld  sugges t  t ha t  i t  may  be20

cons ide red  i n  cases  l i ke  sc reened  decks .   21
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          I n  my  ne ighborhood  the re  i s  a  house ,  the  owners  c leaned1

comp le te l y  h i s  deck  a  coup le  o f  mon ths  a f te r  he  bu i l d  the  house .  2

And  he  used  the  k ind  o f  p las t i c  g lass  sc reen  w i th  s l i d ing  doors .  3

Tha t  cou ld  be  o f  concern  because  o f  poss ib le  accumu la t i on  o f4

t hese  gases ,  i f  t hey ,  i ndeed ,  p roduced  i n  t h i s  k i nd  o f  space .5

          Ano the r  examp le  i s  some peop le  l i ke  to  bu i l d  s to rage  spaces6

under  the i r  deck .   And  I  know cases  l i ke  tha t .   And  I  know,  a l so ,7

k ids  tha t  l i ke  to  h ide  the re  p lay ing  seek  and  h igh .   So ,  aga in ,  i t  i s  a8

c losed  space  w i th  l im i ted  ven t i l a t i on .   The re  i s  a  poss ib i l i t y  o f9

t h i s  k ind  o f  exposure .10

          I 'm  no t  su re  how th i s  poss ib i l i t y ,  how b ig  th i s  poss ib i l i t y  i s .  11

There  i s  no ,  obv ious l y ,  da ta .   Bu t  I  t h ink  tha t  i s  someth ing  we  can12

l ook  a t .13

          A l so ,  the  i ssue  o f  mu lch  tha t  has  been  d i scussed  he re .   I14

wou ld  sugges t  t ha t  - -  and  you  p robab ly  saw mu lch  be ing  used  in15

i n te r i o rs ,  i nc lud ing  un ive rs i t y  ha l l s  where  i t ' s  be ing  used  as  p lan t16

bedd ing .   Tha t  ano the r  se t t i ng  i n  wh ich  th i s  r i sk  i s  assoc ia ted17

wi th .18

          DR.  ROBERTS:   D r .  S tyb lo ,  d id  you  th ink  tha t  t h i s  wou ld19

perhaps  be  bes t  addressed  when  they  do  the i r  res iden t ia l  and  o the r20

scenar ios  wh ich  wou ld  be  more  l i ke l y  to  i nvo lve  enc losed  spaces?21
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          DR.  STYBLO:   I  don ' t  t h ink  th i s  i s  an  i ssue  fo r  p layg rounds1

un less  somebody  e l se  had  ano the r  op in ion .   I  wou ld  j us t  l i ke  to2

po in t  ou t  t ha t  t r ime thy l  a rs ine  i n tox i ca t i on  i n  humans ,  i nc lud ing3

f a ta l  cases  has  been  desc r ibed .   T r ime thy l  a rs ine  p roduc t ion  f rom4

p las t i c  ma t t resses  as  an  ac t i on  o f  f ung i  has  been  d i scussed  in5

assoc ia t i on  w i th  S IDS,  wh ich  i s  sudden  in fan t  dea th  syndrome.6

          DR.  ROBERTS:   Okay .   We can  pass  tha t  a long  to  the7

Agency  as  a  recommenda t i on  when  they  do  the i r  o the r  scenar ios8

and  they 'd  be  more  l i ke l y  to  be  invo lved  enc losed  spaces  and9

deve lopmen t  o f  gas .   D r .  Kosne t t .10

          DR.  KOSNETT:   Yeah .   I  j us t  wan ted  to  recogn ize  Dr .11

Styb lo ' s  i n te res t i ng  obse rva t i on  i n  tha t  rega rd .12

          I 'm  aware ,  a l so ,  tha t  the  ac t i on  o f  f ung i  and  o the r13

microo rgan isms  can  c rea te  vo la t i l e  a rs ine ;  and  i n  some cases ,14

t hey ' ve  been  assoc ia ted  w i th  concerns  abou t  has  hazardous15

exposures  p redomina te l y  i n  i ndoor  se t t i ngs .16

          Jus t  as  an  h i s to r i ca l  no te  when  they  used  to  use17

arsen ic -con ta in ing  wa l l  cove r ings  in  the  n ine teen th  cen tu ry  tha t18

was  o f ten  a  concern .   I t  shou ld  be  cons ide red  ano the r  po ten t ia l19

source  o f  exposure  tha t  we  haven ' t  d i scussed .   So  thanks  fo r20

br ing ing  tha t  up .21
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          DR.  ROBERTS:   Le t  me then  open  i t .   Those  were  the  two1

t ha t  I  had  no tes  on ,  a l though  we  had  ta l ked  abou t  o the r  th ings2

ear l i e r  l i ke  do ing  s tud ies  on  k ids  and  th ings .   I  don ' t  know i f  we3

want  to  ge t  i n to  tha t  t h i s  even ing .   We can  i f  you  l i ke .   Le t  me4

open  i t  t o  o ther  pane l  members  fo r  i ssues  tha t  t hey  th ink  we  need5

t o  p rov ide  some sc ien t i f i c  i npu t  to  the  Agency  w i th  regard  to  the i r6

res iden t ia l  r i sk  assessmen t .   I  be l i eve  Dr .  So lo -Gabr ie le  and  Dr .7

Kisse l .8

          DR.  SOLO-GABRIELE:   Jus t  qu i ck l y ,  I  wan ted  to  j us t  t ouch9

upon  i ssue  the  d i f f e ren t  exposure  pa thways .   And  somet imes10

t he re ' s  th i s  a r t i f i c i a l  l i ne  tha t ' s  se t  up  be tween  in -se rv i ce  exposure11

pa thways  ve rsus  d i sposa l  exposure  pa thways  du r ing  d i sposa l .   And12

I  was  cu r ious  as  to  whe the r  o r  no t  EPA was  go ing  to  comb ine ,  l ook13

a t  bo th ,  t he  i n -se rv i ce  pa thway ,  exposure  du r ing  in -se rv i ce  use  and14

t he  po ten t ia l  cumu la t i ve  e f fec ts  o f  exposure  du r ing  d i sposa l ,  bo th15

i nd i rec t  and  d i rec t ,  du r ing  d i sposa l .   I f  t he re  i s  a  separa t ion ,  I16

t h ink  i t  shou ld  be  a l l  comb ined  toge the r .17

          DR.  ROBERTS:   A re  you  re fe r r i ng  w i th  rega rd  to  th i s18

par t i cu la r  exe rc i se  o r  l a te r  on  when  they  do  the  more19

comprehens ive .20

          DR.  SOLO-GABRIELE:   The  more  comprehens ive .21
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          DR.  MUSHAK:   Tha t  was  d i scussed  yes te rday  w i th  the1

OSWER peop le .2

          DR.  ROBERTS:   Yeah .   I  t h i nk  the  answer  was  yes ,  t ha t  t hey3

wou ld  cons ide r  i t .4

          DR.  SOLO-GABRIELE:   Okay .   I  j us t  wan ted  to  make  su re .5

          DR.  ROBERTS:   Yes ,  I  be l i eve  i t  was .   D r .  K i sse l .6

          DR.  K ISSEL:   Yeah ,  I  wan ted  to  make  a  comment  on  a7

comment .   Bu t  Harvey  made  the  comment ,  and  he ' s  ac tua l l y  l e f t .  8

But  I ' l l  say  i t  anyway .9

          DR.  ROBERTS:   We ' l l  t a l k  abou t  h im  anyway .10

          DR.  K ISSEL:   Mary  Anna  Thra l l ' s  men t ioned  b iomon i to r i ng11

a t  some po in t  ea r l y  on .   And  Harvey  sa id  he  looked  in  the  Grad ien t12

t h ing ,  and  the re  were  a  bunch  o f  occupa t iona l  s tud ies  the re  and13

you  cou ldn ' t  rea l l y  t e l l  exposure  by  b iomon i to r i ng  i n  those14

s tud ies .   So  do ing  k ids  wou ld  be  much  ha rde r .15

          I  l ooked  a t  t ha t  same se ts  o f  t h ings  in  the  Grad ien t16

document .   And  I  f ound  e igh t  s tud ies  fo r  wh ich  some conc lus ion17

abou t  whe the r  the re  was  a  d i f f e rence  assoc ia ted  w i th  occupa t ion18

cou ld  be  found .   F i ve  o f  t he  e igh t  were  repor ted  as  s ign i f i can t19

i nc reases  in  the  occupa t iona l  g roup  re la t i ve  to  a  con t ro l .   A  s i x th20

doesn ' t  say  tha t  i t  was .   And  the  ra t i os  o f  u r ina ry  l eve ls  range  f rom21
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1 .3  to  8 .2  w i th in  those  f i ve  s tud ies .1

          The re ' s  a  s i x th  s tudy  where  I  t h ink  i t ' s  j us t  an  ove rs igh t  t ha t2

i t  doesn ' t  say  whe ther  t he re ' s  a  s ign i f i can t  d i f f e rence  because  the3

ra t i o  i n  tha t  l as t  g roup  was  10 .9  be tween  the  occupa t iona l  exposed4

and  the  con t ro l  g roup .   So  tha t ' s  s i x  ou t  o f  e igh t .   I  t h ink  i t ' s  p re t t y5

c lea r  tha t  you  cou ld  see  a  d i f f e rence .6

          The  two  tha t  you  cou ldn ' t  see  a  d i f f e rence  where  they7

ac tua l l y  made  any  a t tempt ,  one  was  measuremen t  was  taken  as8

t o ta l  a rsen ic  i ns tead  o f  i no rgan ic  a rsen ics  and  you  had  a l l  t he9

swamp ing  ou t  o f  t he  o rgan ic  spec ies  wh ich  con founds  tha t  i ssue .10

          I n  t he  o the r  one ,  i t  i sn ' t  c l ea r  t ha t  t he re  was  ac tua l l y  a11

con t ro l  g roup .   The  occupa t iona l l y  exposed  peop le  a re  sa id  to  have12

no t  had  e leva ted  l eve l s .   Bu t  my  i n te rp re ta t i on  o f  wha t ' s  t he re  i s13

t hey  j us t  compared  them to  tha t  50  m ic rog ram per  g ram ACGIH14

k ind  o f  s tandard  wh ich  i s  i n tended  to  keep  you  f rom15

overes t ima t ing  the  number  o f  peop le  who  a re  ove r  exposed  as16

opposed  to  underes t ima t ing  the  number  o f  peop le  who  a re  ove r17

exposed .18

          I t ' s  rea l l y  a  h igh  number .   There ' s  l o t s  o f  peop le  ou t  the re19

t ha t  have  go t  more  than  background  exposure .   Peop le  w i th  5020

mic rog rams  pe r  g ram o f  c rea t in ine  cou ld  c lea r l y  be  exposed  we l l21
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above  background ,  bu t  they  wou ldn ' t  pass  tha t  tes t  f o r  ove r1

exposure .2

          So  I 'm  d raw ing  exac t l y  t he  oppos i te  conc lus ion  tha t  he  d id .  3

I  t h ink  i f  you  wan t  to  see  a  d i f f e rence  be tween  occupa t iona l l y4

exposed  and  con t ro l  g roups  and  des ign  the  exper imen ts  to  p roduce5

t ha t  resu l t ,  t hen  you  w i l l  see  i t  ra the r  c lea r l y .6

          And  I  t h ink ,  a l so ,  tha t  the  amoun ts  o f  a rsen ic  tha t  we ' re7

t a l k ing  abou t ,  and  when  I  men t ioned  th i s  ea r l i e r  when  we  were8

t a l k ing  abou t  the  EWG r i sk  assessment ,  some o f  those  numbers  a re9

t u rn ing  ou t  to  be  in  the  hundreds  o f  m ic rog rams  a  day  o f  a rsen ic10

exposure .   And  I  t h ink  tha t  i f  you  can ' t  see  tha t  i n  u r ine ,  you  ough t11

t o  f i r e  you r  ana ly t i ca l  chemis t .12

          So  I  t h ink  b iomon i to r i ng  i n  ch i l d ren  i s  f eas ib le  fo r  t h i s13

i s sue ,  and  I  t h ink  we  ough t  to  t r y  to  do  i t .14

          DR.  ROBERTS:   D r .  Smi th .15

          DR.  SMITH:   I  t h ink  a t  t h i s  l a te  hou r ,  I 'm  no t  su re  I  wan t  to16

ge t  i n to  ac tua l l y  des ign ing  a  b iomon i to r i ng  s tudy  w i th  you .   Bu t  I17

wou ld  ag ree  w i th  Dr .  K i sse l  t ha t  I  do  th ink  i t ' s  f eas ib le ,  bu t  I  don ' t18

t h ink  i t ' s  eas i l y .   There  w i l l  p robab ly  be  a  need  to  do  some d ie ta ry19

survey  work ,  e t  ce te ra ,  t o  dea l  w i th  t ha t .   Perhaps  no t .   Bu t  t he re20

are  ways  to  reduce  va r ian ts  by  do ing  tha t .   So  tha t ' s  someth ing  tha t21
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cou ld  be  d i scussed .1

          I n  my  own  m ind ,  I 'm  so r t  o f  t h ink ing  i n  a  so r t  o f  a  sequen t ia l2

way .   I n  the  shor t  t e rm to  mee t  you r  needs ,  I  guess  I  wou ld  l i ke  to3

l eave  the  message  tha t  I  wou ld  s t rong ly ,  s t rong ly ,  s t rong ly ,4

s t rong ly ,  s t rong ly  encourage  you  to ,  as  you ' re  go ing  ou t  w i th  you r5

cu r ren t l y  p lanned  s tud ies ,  t o  make  su re  tha t  you  ge t  l eas t  adu l t6

hand  da ta  to  us  unders tand  how to  compare  the  two .7

          And  then  I ' d ,  a l so ,  wou ld  l i ke  to  j us t  as  s t rong ly  i f  no t  more8

so ,  encourage  you  to ,  s ince  you ' re  go ing  to  be  do ing  these  random9

s tudy  ac ross  the  coun t ry  a t  a l l  t hese  d i f f e ren t  s i t es ,  p resumab ly10

t hey ' re  go ing  to  be  ch i l d ren  the re ,  so  I  wou ld  rea l l y  l i ke  you  to  t r y11

t o  th ink  o f  a  way  to  expand  to  s tudy  to  i nc lude  ac tua l  hand-w ipe12

samp l ing  o r  some so r t  o f  samp l ing  o f  k id ' s  hands .13

          There ' s  go ing  to  need  to  be  some method  deve loped  fo r  tha t14

because  the re ' s  go ing  to  be  some i ssues  w i th  how we l l  you  can15

ac tua l l y  remove  the  mate r i a l ,  e t  ce te ra .   Tha t ' s  someth ing  I  wou ld16

rea l l y  l i ke  to  see  you  work  on .17

          Once  tha t ' s  i nco rpo ra ted  i n to  th i s  ana lys i s  and  coup led  w i th18

Dr .  F reeman 's  da ta  and  o thers ,  i f  we  s t i l l  see  these  so r t  o f  h igh19

numbers ,  t hen  I  t h ink  we  do  need  the  rea l i t y  check .   And  I  t h ink  a t20

t ha t  po in t  ge t t i ng  some so r t  o f  b iomon i to r i ng  o r  u r i ne  s tudy  rea l l y21
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may make  sense .   Bu t  t ha t  was  so r t  o f  t he  way  I  was  th ink ing  o f  i t .  1

There  i s  th i s  one  source  o f  da ta  tha t  I  t h ink  cou ld  be  ve ry  va luab le2

t o  us  i n  the  sho r t  t e rm.   And  then  the  o ther  da ta  I  t h ink  i s  more  i n3

t he  va l i da t i on  s tage .4

          DR.  ROBERTS:   I 'm  go ing  to  j ump in  here  and  then  we ' l l5

t ake  a  coup le  o f  o the r  speakers .   I  wan ted  to  fo l l ow  up  on  Dr .6

Kisse l ' s  sugges t ion  because  I  t h ink  some k ind  o f  b iomon i to r i ng7

da ta  i s  go ing  to  be  ve ry  impor tan t  i n  te rms  o f  - -  I  ag ree  w i th  o the r8

pane l  members .   Tha t ' s  so r t  o f  t he  s tep  a f te r  you ' ve  done  the  bes t9

j ob  you  can  w i th  a  p robab i l i s t i c  r i sk  assessment  i s  see  whe the r  o r10

no t  i t  makes  sense  and  see  whe the r  wha t  you  p red ic t  ac tua l l y  takes11

p lace .12

          I  do ,  a l so ,  sha re  Dr .  Smi th ' s  concern .   I  t h ink  i t ' s  no t  a13

t r i v i a l  exe rc i se  ge t t i ng  these  da ta .   And  the  f i r s t  t h ing  you ' re14

go ing  to  have  to  dec ide  i s  wha t  k ind  o f  reso lu t i on  do  you  need  to15

see .   Wha t  k ind  o f  doses  a re  you  concerned  abou t ,  and  a re  you16

go ing  to  be  see  those  i n  u r i ne  because  i t  rea l l y  makes  a  d i f f e rence17

i n  te rms  o f  background  and  you  need  to  sub t rac t  t ha t  o r  to  fac to r  i n18

d ie ta ry  exposure  and  so  fo r th .   I f  you ' re  hav ing  to  do19

matched-mea l  s tud ies  and  those  k inds  o f  t h ings ,  t ha t ' s  expens ive .  20

And tha t  has  to  be  ca re fu l l y  done .21
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          Then  you ' re  go ing  to  ge t  i n to  i ssues  o f  wha t  a re  re levan t1

con t ro l s .   And ,  a l so ,  wha t ' s  a  rep resen ta t i ve  samp le .   How many2

k ids  do  you  need  to  ge t ,  under  wha t  k ind  o f  c i r cums tances  wou ld3

cons t i t u te  a  rep resen ta t i ve  samp le  to  ch i l d ren .4

          And ,  aga in ,  I 'm  no t  a rgu ing  aga ins t  do ing  i t .   And  I  t h ink ,5

u l t ima te l y ,  t ha t ' s  how we  know whe the r  o r  no t  ou r  mode ls  work .  6

But  I  t h ink  i t ' s  go ing  to  be  a  s ign i f i can t  exe rc i se .7

          I  had  Dr .  Kosne t t  down and  then  Dr .  Mushak .8

          DR.  KOSNETT:   We l l ,  I  hope  I 'm  no t  a lone  in  u rg ing  you  to9

do  i t  and  cons ide r  to  be  p robab ly  among  the  h ighes t  p r i o r i t i es  i n10

t he  nex t  s teps  i s  t o  do  a  b iomon i to r i ng  s tudy  i n  wh ich  you  measure11

ur ina ry ,  a rsen ic  i n  ch i l d ren  who  have  been  us ing  these  p lay  s i tes .12

          Le t ' s  t h ink  abou t  the  th ings  tha t  you ' re  i n te res ted  i n  he re .  13

You ' re  i n te res ted  in  two  key  i ssues .   One  i s :   I s  the re  shor t  t e rm,  as14

l eas t  as  you  posed  i t  t o  us ,  i s  the re  shor t  t e rm,  noncancer  adverse15

e f fec ts .   And  then  second ly ,  you ' re  i n te res ted  in  ca rc inogen ic16

e f fec t s .17

          The  focus  o f  ou r  d i scuss ions  he re  have  been  p redomina te l y18

on  the  shor t  t e rm,  noncancer  e f fec t s .   And  to  t he  ex ten t  t ha t  we19

have  ta l ked  abou t  the  magn i tude  o f  exposure  tha t ' s  requ i red  to20

produce  those ,  t o  des ign  a  s tudy  tha t  wou ld  de tec t  t ha t  l eve l  i s  no t21
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go ing  - -  you ' re  no t  go ing  to  need  a  l a rge  s tudy  because  you ' re1

go ing  to  be  look ing  fo r  a  l a rge  d i f f e rence  ove r  background .2

          And  when  you ' re  l ook ing  fo r  j us t  a  l a rge  d i f f e rence  ove r3

background ,  a  re la t i ve l y  sma l l  s tudy  wou ld  have  su f f i c ien t  power4

t o  de tec t  t ha t .   And  g i ven  even  the  va r iab i l i t i es  tha t  m igh t  ex i s t5

be tween  ce r ta in  d ie ta ry  and  o the r  fac to rs ,  i t  s t i l l  shou ldn ' t  be6

d i f f i cu l t  t o  des ign  a  s tudy .   We a re  hav ing  ch i l d ren ,  by  v i r tue  by7

t h i s ,  p lay ing  on  these .   These  a reas  a re  hav ing  l eve l s  t ha t  a re8

assoc ia ted  w i th  wha t  we  wou ld  be  concerned  abou t  ce r ta in9

noncancer  e f fec t s .10

          So  I 'm  no t  wor r ied  abou t  the  i ssues  o f  o the r  background11

sources  caus ing  a  cons ide rab le  i n te r fe rence ,  p rov ided  tha t  you12

spec ia te  the  a rsen i c  and  do  o the r  t h ings  l i ke  tha t .13

          Now,  w i th  respec t  to  the  cancer  exposure ,  the re  wou ld  be14

perhaps  a  need  fo r  g rea te r  power  t o  d i sce rn  sma l l e r  i nc reases15

above  backg round .   And  tha t  m igh t  - -  so ,  you  know,  you  m igh t16

have  an  i n i t i a l  s tudy  tha t  he lps  address  one  o f  t he  sho r t  t e rm17

noncancer  e f fec ts ,  and  you  m igh t  wan t  to  have  a  more18

soph is t i ca ted  and  la rge r  s tudy  tha t  wou ld  g i ve  you  more  power  to19

de tec t  the  lower  l eve ls  o f  exposure  tha t  s t i l l  m igh t  be  assoc ia ted20

wi th  the  cancer  r i sk .21
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          I  wou ld  rea l l y  encourage  i t .   I  mean ,  a  l o t  o f  e f fo r t  and  a  l o t1

o f  concern  as  be ing  - -  and  the re ' s  been  a  l o t  o f  deba te  ove r  these2

pas t  few  days  abou t  some key  i ssues .   And  a  l o t  o f ,  I  t h ink ,  one  o f3

t he  th ings  we  have  ag reed  on  p re t t y  cons is ten t l y  i s  wha t  we  don ' t4

know.   And  a  l o t  o f  i t  has  to  do  w i th  the  magn i tude  o f  ac tua l5

i n te r im  exposure  i nges t i on  tha t  occu rs ,  abso rp t i on  tha t  occu rs .  6

And  the  bes t  way  to  do  i s  i t  i s  t o  do  b iomon i to r i ng  s tudy  i n  my7

op in ion .   And  I  wou ld  encourage  you  to  l ook  i n to  tha t  as  p rompt l y8

as  poss ib le .9

          DR.  ROBERTS:   Dr .  Mushak .10

          DR.  MUSHAK:   Yeah .   I  have  two  recommenda t ions  w i th11

b iomon i to r ing .   And  comment  on  a  p ro toco l  you  a l ready  have  fo r12

t he  CPSC th ing  w i th  the  so i l  samp l ing .13

          Na ta l i e  and  I  a re  concerned  abou t  tha t  aspec t .   Bu t  s tay ing14

wi th  the  b iomon i to r ing ,  i t ' s  been  my  exper ience  in  a  number  yea rs15

o f  se t t i ng  up  b iomon i to r i ng  s tud ies  w i th  ch i l d ren  i n  an16

env i ronmen ta l  se t t i ng  w i th  tox i c  me ta l s  tha t  you  wan t  to  make  su re17

t ha t  t he  b iomon i to r i ng  no t  on l y  shows  tha t  en t r y  o f  t he18

con taminan t  has  occu r red  bu t  t ha t  t he  uncer ta in t y  and  va r iab i l i t y19

i n  how tha t  can  be  done  and  in te rp re ted  doesn ' t  d r i ve  eve ry th ing  to20

t he  nu l l  i n  such  a  way  tha t  i t  becomes  a  subs t i t u te  fo r  mode led21
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i n take .   I  t h ink  tha t  b iomon i to r i ng  i s  ve ry  va luab le .   Eve rybody1

wou ld  ag ree  to  i n teg ra te  w i th  the  up take  mode l ing .2

          Bu t  i f  you  have  reasonab ly  re l i ab le  up take  mode l ing  tha t3

says  a  fa i r  amoun t  o f  s tu f f  i s  go ing  in ;  bu t  we  can ' t  see  i t .   You4

have  to  ques t i on  the  b iomon i to r i ng .   As  someone  who 's  been5

i nvo lved  w i th  tha t  w i th  a  fa i r  amoun t  o f  my  ca ree r ,  I  have  no6

prob lem w i th  tha t .7

          The  second  i ssue  goes  to  how do  you  reduce  be ing  ab le  to8

con t ro l  f o r  o the r  sou rces  o f  a rsen ic .   And  I  come back  to  wha t  I9

t h ink ,  maybe  the  i ndus t r y  fo l ks  can  he lp  us  w i th  qu i te  a  b i t ,  i s  t o10

g ive  us  a  fee l  f o r  wha t  a re  the  t race r  e lemen ts  o r  m ino r  componen ts11

o f  CCA mate r ia l s  as  they  use  i t  t ha t  wou ld  perm i t  us  to  say  i f  t hose12

show up  in  u r ine  and  they  don ' t  come f rom any  o the r  sou rce ,  then13

you  can ,  i n  fac t ,  do  the  t race r  approach  o f  a l l oca t ing  f rac t i ons14

ra the r  than  t r y ing  to  do  these  ve ry ,  ve ry  comp l i ca ted  d ie t  con t ro l15

s tud ies .   Anyone  who 's  been  invo lved  w i th  those  knows  tha t16

t hey ' re  ho r rendous ly  p rob lemat i c .17

          And  the  bus iness  w i th  the  so i l  p ro toco l  f o r  t he  p ro toco l  you18

do  have ,  you  don ' t  have  to  des ign  any th ing  new.   You  jus t  have  to19

do  someth ing  be t te r  t ha t  you  have .   And  tha t  i s  t o  s ieve  and20

f r ac t i ona te  the  par t i c l es  i n  t he  so i l  po r t i on .21
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          I  cou ldn ' t  be l i eve  tha t  you  guys  a re  go ing  to  go  ahead  and  do1

bu lk  so i l  samp les  because  the  f rac t i ons  tha t  s t i ck  on  k id ' s  hands ,2

as  Na ta l i e  i nd i ca ted  ea r l i e r ,  i s  we l l  be low tha t .   So  you ' re  go ing  to3

ge t  fa i r l y  ma jo r  underes t ima tes  o f  wha t  the  k ids  a re  i nges t ing  i f4

you  s imp ly  l ook  a t  bu l k  ana lyses .   I n  th i s  day  and  age  tha t ' s5

imperm iss ib le  bo th  sc ien t i f i ca l l y  and  ep idemio log i ca l l y .6

          DR.  ROBERTS:   Dr .  Ba tes .7

          DR.  BATES:   I ' d  j us t  l i ke  to  add  my  vo i ce  to  those  who  a re8

i n  f avo r  o f  a  b iomon i to r i ng  s tudy .   I  pe rsona l l y  t h ink  i t ' s9

abso lu te l y  essen t ia l  t o  con f i rm  the  mode ls .   I  don ' t  t h ink  we10

necessar i l y  need  to  wa i t  un t i l  t he  mode ls  a re  comp le te .   I  t h ink  we11

cou ld  do  i t  now.   I  t h ink  i t ' s  impor tan t  i n fo rma t ion  wh ich  i s  o f12

grea t  need .13

          I  a l so  wan ted  to  say  someth ing  abou t  I 'm  aware  o f  ce r ta in14

arguments  tha t  come up  f requen t l y  to  be  used  aga ins t  do ing15

ep idemio logy  s tud ies .   One  o f  t hem i s  con found ing .   The  o the r  one16

i s  rep resen ta t i veness .   And  I ' ve  heard  bo th  o f  t hem pu t  fo rward17

here .   And  I  j us t  wan t  to  address  them b r ie f l y .18

          F i r s t  o f  a l l ,  con found ing .   I n  th i s  case  con found ing  wou ld19

re fe r  to  o the r  sources  o f  a rsen ic ,  and  concerned  has  been  expressed20

abou t  d ie ta ry  sou rces  ge t t i ng  i n  the  way .   Now con found ing  i s  on ly21
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an  i ssue  i f  t he re  i s  co r re la t i on  i n  the  exposure  to  the  CCA a rsen ic1

and  the  d ie t .   So  you  can  pos tu la te  tha t  ch i l d ren  who  p lay  on  decks2

or  th i s  p lay  equ ipmen t  m igh t  be  more  l i ke l y  to  ea t  f i sh .   Bu t  on  the3

f ace  i t ,  i t  seems  un l i ke l y .   So  un less  the re ' s  co r re la t i on ,  t ha t ' s  no t4

an  i ssue .   And  I  can ' t  see  any  obv ious  reason  why  the re  wou ld  be5

co r re la t i on .6

          By  a l l  means ,  go  ahead  and  co l l ec t  t he  i n fo rmat ion  on7

d ie ta ry  sou rces  in  so  fa r  as  you  can .   And  tha t  can  be  taken  in to8

accoun t  i n  the  ana lys i s .   Bu t  I  don ' t  see  any  reason  to  be l i eve ,  a9

pr io r  anyway ,  tha t  wou ld  ge t  i n  the  way .   I t  shou ld  be  qu i te10

poss ib le ,  p rov ided  you ' ve  go t  two  compar i son  g roups .11

          I f  t he re ' s  no  co r re la t i on  w i th  any  o the r  sou rce  o f  a rsen ic12

exposure ,  you  shou ld  be  ab le  to  de tec t  a  d i f f e rence  because  those13

o the r  fac to rs  so r t  o f  even  ou t  be tween  them.14

          And  the  o the r  i ssue  i s  rep resen ta t i veness .   I  don ' t  be l i eve  we15

need  so r t  o f  a  rep resen ta t i ve  s tudy  ac ross  the  Un i ted  S ta tes .   I  see16

t h i s  as  an  i ssue  o f  causa l  i n fe rence .   I n  o the r  words ,  i s  t he re  an17

assoc ia t i on  be tween  exposure  to  CCA- t rea ted  wood  and  h igh  leve ls18

o f  a rsen ic  i n  the  u r ine  rep resen t ing  a  h igher  exposure .19

          I  t h ink  you  cou ld  do  tha t  on  some se lec ted  g roup  o f  ch i l d ren20

i n  one  commun i t y  wou ld  g i ve  you  ve ry  use fu l  and  va luab le  da ta .  21
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And  you  m igh t ,  pa r t i cu la r l y  i n  tha t  so r t  o f  s i t ua t i on ,  se lec t  a1

commun i t y  wh ich  wou ld  seem l i ke l y  to  g i ve  you  the  h ighes t2

resu l t s ,  a  so r t  o f  worse -case  s i t ua t i on  and  s ta r t  t he re .3

          So  anyway ,  I  j us t  wan ted  to  say  tha t  abou t  do ing  a4

b iomon i to r i ng  s tudy .   I  t h ink  i t ' s  rea l l y  essen t ia l ,  and  I  don ' t5

be l i eve  the re  a re  a rguments  aga ins t  i t .6

          DR.  ROBERTS:   Yeah .   I  t h ink  tha t  i t  depends  on  the7

i n fo rmat ion  you ' re  t r y ing  to  ge t .   And  I  ag ree .   You  wou ld8

probab ly  be  bes t  o f f  g i ven  the  fac t  t ha t  you  p robab ly  cou ldn ' t  do  a9

very  l a rge  s tudy  concen t ra t i ng  on  s i tua t ions  where  you  th ink  the10

exposure  m igh t  be  g rea tes t .   O the rw ise ,  no  mat te r  wha t  resu l t  you11

ge t ,  someone  i s  a lways  go ing  to  say ,  yes ,  bu t  you  d idn ' t  l ook  a t  t he12

k ids  tha t  had  the  h ighes t  exposure .   So  I  t h ink  you  have  to  be  ve ry13

care fu l  be  p i ck ing  tha t  popu la t i on ,  and  no t  on ly  where  they  l i ve ,14

bu t  t he i r  ac t i v i t y   pa t te rns .   A l l  o f  t hose  k inds  o f  t h ings  because15

you ' re  go ing  to  have  to  de fend .   I f  you  f i nd  tha t  the re ' s  no t16

s ign i f i can t  e leva t ions  in  a rsen ic ,  you ' re  go ing  to  have  to  de fend17

why  those  k ids  a re  the  wors t - case  k ids  and  the re ' s  no t  o the r  k ids18

ou t  the re  ge t t i ng  more .19

          And  I  t h ink  the  i ssue  abou t  d ie ta ry  exposure  wh ich  rea l l y  i s20

an  i ssue  o f  no ise  and  enormous  background  no ise  i f  you ' re  go ing  to21
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be  look ing  a t  u r ina ry  a rsen ic  l eve ls ,  p i ck ing  ou t  wha t  rea l l y1

mat te rs  i n  t he  p resence  o f  a  l o t  o f  a rsen i c  con t r i bu ted  by  d ie ta ry2

sources  and  so  fo r th .3

          I  l i ke  Pau l ' s  i dea  abou t  a  t race r  i s  one  way  to  ge t  a round4

t ha t ,  and  maybe  the re ' s  some o the r  ways  to  do  tha t .5

          DR.  BATES:   A  t race r  wou ld  have  to  k ind  o f  move  a long  a t6

t he  same pace  the  o the r  componen ts  o f  t he  CCA.   And  i f  t he re  was7

some so r t  o f  d i f f e ren t i a l  abso rp t i on ,  t ha t  wou ldn ' t  necessa r i l y8

work .9

          DR.  MUSHAK:   I  t h ink  tha t  by  de f i n i t i on  a  t race r  so r t  o f10

over laps  the  tox i cok ine t i cs  o r  the  pharmacok ine t i cs  o f  t he  agen t  o f11

i n te res t .   I t ' s  no t  enough  tha t  i t  shows  up  in  the  same med ium o r12

source .13

          DR.  HOPENHAYN-RICH:   I  don ' t  wan t  to  be  redundan t  he re .  14

I  know we ' re  a l l  t i r ed .   Bu t  hav ing  conduc ted  a  number  o f15

ep idemio log ic  s tud ies  where  u r ine  samp les  were  taken  and  u r ina ry16

arsen ic  was  used  as  exposure ,  I  wan t  to  rea l l y  undersco re  the17

no t -so -easy  task  o f  do ing  th i s  k ind  o f  s tudy .   And  tha t  i f  i t ' s  no t18

rea l l y  we l l -p lanned  and  we l l - conduc ted ,  you ' re  go ing  to  end  up19

e i the r  w i th  a  nega t i ve  s tudy  tha t  eve rybody  i s  go ing  to  say ,  we l l ,20

i t ' s  nega t i ve  because  you  d idn ' t  con t ro l  f o r  t h i s  and  th i s  and  tha t .  21
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And  i f  i t ' s  pos i t i ve ,  you  m igh t  have  the  same p rob lem.1

          I  t h i nk  the re ' s  impor tan t  i ssues  o f  samp le  s i ze .   There2

impor tan t  i ssues  o f  va r iab i l i t y .   I  know f rom a  l o t  o f  s tud ies  tha t3

I ' ve  been  invo lved  w i th ,  espec ia l l y  a t  t he  l ower  range  o f  t he4

exposure ,  you  can  eas i l y  ge t  a  l o t  o f  va r iab i l i t y  tha t  you ' re  no t5

go ing  to  eas i l y  exp la in .   Why  in  a  commun i t y  tha t  d r inks  wa te r  a t6

20  o r  30  o r  50  m ic rog rams  pe r  l i t e r  do  you  f i nd  some ind i v idua ls7

wi th  200  m ic rog rams  pe r  l i t e r  i n  the i r  u r i ne  and  some ind i v idua ls8

wi th  1  m ic rog ram.9

          So  I  t h ink  tha t  even  though  con found ing  pe r  se  m igh t  no t  be10

an  i ssue .   I f  you  don ' t  have  a  rea l l y  l a rge  samp le  s i ze  o r  you  have11

rea l l y  we l l  con t ro l l ed  measured  exposure  o f  f ood  in take ,  pe rhaps12

you ' re  go ing  to  need  24 -hour  u r ine  co l l ec t i on  to  accoun t  fo r  w i th in13

day  va r iab i l i t y ,  wh ich  i s  ve ry  hard  to  do  w i th  ch i l d ren .14

          I  j us t  don ' t  wan t  to  go  down  the  l i s t  r i gh t  now.   Bu t  I  j us t15

want  to  make  i t  c l ea r  tha t  i t ' s  no t  t r i v i a l .   And  I  don ' t  t h ink  i t ' s16

go ing  to  be  ve ry  t r i v ia l  e i t he r  to  f i nd  a  g roup  o f  k ids  tha t  a re17

c lea r l y  exposed  ve rsus  k ids  tha t  a re  no t  exposed  a t  a l l  t o  make  the18

compar i son .   So  I  j us t  wan t  to  cau t ion  on  the  - -  you  know,  i t ' s19

appears  l i ke  a t  t he  beg inn ing ,  oh ,  i t ' s  rea l l y  easy  to  do  th i s .   Le t ' s20

do  i t .   I t ' s  no t .21
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          DR.  ROBERTS:   Dr .  F ranco i s .1

          DR.  FRANCOIS :   When  I  rep l i ed  to  Ques t ion  No .  1 ,  one  o f2

t he  recommenda t ions  I  made  was  to  ac tua l l y  go  ou t  and  t r y  to  do  a3

b iomon i to r i ng  s tudy .   And  tha t  was  yes te rday .   I 'm  rea l l y  g lad  the ,4

f i na l l y ,  t he  pane l  i s  ge t t i ng  exc i ted  abou t  the  i dea  o f  poss ib l y5

do ing  th i s .6

          Pe rhaps  comb in ing  Dr .  Smi th ' s  i dea  o f  t ak ing  w ipes  o f  t he7

k ids  hands  and  t r y ing  to  ge t  some a rsen ic  l eve l  f rom those  ve ry8

ch i l d ren  cou ld  be  a  way  to  go .9

          DR.  ROBERTS:   Yeah .   D r .  Hopenhayn-R ich .10

          DR.  HOPENHAYN-RICH:   I  j us t  wan t  to  add  one  more11

e lement  o f  impor tance .   The  l abora to ry  t ha t  does  the  ana l ys i s  i s12

a lso  rea l l y  impor tan t .13

          DR.  ROBERTS:   Jus t  t o  add  so r t  o f  a  p rocedura l  wr ink le  t o14

our  d i scuss ions .   Fo r  ou r  p rev ious  ques t i ons ,  we  had  an  i nd i v idua l15

t ha t  was  des igna ted  to  co l l ec t  t he  comments  and  assemb le  the16

Pane l ' s  response .   We 've  now dea l t  w i th  th ree  ques t ions ,  the  las t17

one ,  o f  cou rse ,  had  genera ted  the  mos t  v igo rous  d i scuss ion .   We18

need  to  cap tu re  th i s  d i scuss ion  i n  ou r  repo r t .19

          So  le t  me  ask  fo r  a  vo lun tee r .   You  don ' t  have  to  wr i te  down20

everyone 's  comment ,  bu t  you  do  have  to  be  the  pe rson  who  co l l ec ts21
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wr i t t en  comments  f rom those  who  have  exp ressed  them to  comp i le1

our  m inu tes ,  i f  you  w i l l ,  ou r  d i scuss ion  on  th i s  l as t ,  I  t h ink ,  f a i r l y2

impor tan t  t op i c .   Come on .   Don ' t  make  me p i ck  somebody .   D r .3

Bates .4

          DR.  BATES:   I ' l l  do  i t .5

          DR.  ROBERTS:   Thank  you  ve ry  much .   I  app rec ia te  i t .6

          DR.  SMITH:   I ' l l  be  more  than  w i l l i ng  to  ass i s t .7

          DR.  ROBERTS:   D r .  Ba tes  and  Dr .  Smi th  w i l l  comb ine .   So ,8

p lease ,  peop le  who  have  made  comments ,  p lease  pu t  them in9

wr i t i ng  and  be  su re  tha t  t hey  ge t  t hem.10

          D r .  Vu .11

          DR.  VU:   Thank  you ,  D r .  Rober t s .   I  j us t  wan t  to  ge t  some12

c la r i f i ca t i on  f rom the  Pane l .13

          You  have  recommended  the  Agency  to  go  ahead  and  do  the14

probab i l i s t i c  r i sk  assessmen t .   And  i n  do ing  tha t ,  ce r ta in l y  we  a re15

do ing  a  p red ic t i ve  r i sk  assessment  to  l ook  a t  t he  t yp i ca l  dose  tha t ,16

you  know,  ch i l d ren  were  exposed  to .   And  I  hea rd  some17

recommenda t ions  tha t  we  need  to  have  some t ru th  g round ing .18

          A re  these  es t ima tes  rea l i s t i c?   They  in  the  ba l l pa rk .   And ,  o f19

course ,  t he  b iomon i to r i ng  i s  one  examp le  to  f i nd  tha t .   So  we  a l l20

recogn ize  how the  comp lex i t y  o f  do ing  tha t .   Tha t  rea l l y  means21
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t ha t  you  have  to  ge t  pharmacok ine t i c  mode l .   You  have  to  bas ica l l y1

l ook  a t  a rsen ic .   Where  i s  i t  coming  f rom.   The  d i f f e ren t  sou rce .  2

You  have  to  do  a l l  t ha t  and  re la te  i t  t o  t ha t .3

          So  the  ques t ion  I  have  i s :   Do  you  fee l  t ha t  we  mus t  have  tha t4

s ide  by  s ide  where  you  ge t  the  p red ic t i ve  r i sk  assessment  to  be5

ab le  to  do  tha t ,  o r  we  can  make  some dec is ions  based  on  the  - -  and6

t h i s  th ing  can  go  a  l ong  w i th  a  sequen t ia l  t rack?   I 'm  hear ing  tha t7

you  need  to  have  tha t  pa ra l l e l  t rack  f rom some o f  you .   Bu t  I  wan t8

wasn ' t  su re .   I  j us t  wan t  to  ge t  some sense  f rom you  a l l .9

          DR.  ROBERTS:   I  suspec t  we  m igh t  have  some d i f fe rences  o f10

op in ion  on  th i s .   Bu t  l e t ' s  go  ahead  e l i c i t  t hose  comments .   D r .11

Kosne t t .12

          DR.  KOSNETT:   I  wou ld  say  i f  we  had  a  cho ice  be tween13

do ing  the  mode l i ng  and  do ing  the  s tudy ,  i n  te rms  o f  b io log i ca l14

mon i to r i ng ,  I  wou ld  do  tha t  f i r s t .   I  wou ld  do  the  b io log i ca l15

mon i to r i ng  f i r s t .16

          And  I ' d  l i ke  to  ask  C laud ia ,  because  I  have  t remendous17

respec t  fo r  you  in  you r  s tud ies .   Bu t ,  you  know,  the  way  I  l ook  a t18

i t ,  t he  background  leve l  o f  a rsen ic  exc re t i on  i n  the  Un i ted  S ta tes19

f o r  i no rgan ic  a rsen ic  monomethy l  and  d ime thy l  a rsen ic  ac id  i s20

approx ima te l y  10  m ic rog rams  pe r  l i t e r ,  you  know,  f rom a l l21



                                                           
                                                          
250

sources .   Tha t ' s  based  on  a  l a rge  commun i t y -w ide  s tudy  done  by1

Dav id  Ka lman  and  Assoc ia tes ,  Un ive rs i t y  o f  Wash ing ton  i n  the2

1990s .3

          And  we  have  ta l ked  abou t  the  fac t  t ha t  ou r  concerns  abou t4

acu te  exposure ,  the  leve ls  tha t  you  a re  wor r ied  abou t  fo r  caus ing5

nonacu te  noncancer  e f fec ts  o r  noncancer  e f fec ts ,  you  know,  a  dose6

t ha t  wou ld  b r ing  these  ou t  o f  conce rn ,  i s  go ing  to  be  we l l  above7

t ha t .   And  as  such ,  I  don ' t  see  why  we  requ i re  a  l a rge  s tudy  o r8

where  i t  wou ld  be  d i f f i cu l t  t o  ach ieve  re la t i ve  con f idence  w i th9

t ha t .   To  have  a  s tudy  o f  su f f i c ien t  s i ze ,  su f f i c ien t  power ,  t o  ge t10

t he  power  to  de tec t  the  d i f f e rence  tha t  you  wou ld  need  to  ge t  i n  the11

range  o f  say ing  th i s  rep resen t  t he  acu te  hazards  w i th in  s i x  mon ths ,12

i s  no t  go ing  to  requ i re  a  l a rge  numbers .13

          C laud ia ,  un less  you  th ink  I 'm  o f f  t he  mark .   I ' d  l i ke  to  hear .14

          DR.  HOPENHAYN-RICH:   I  don ' t  know.   I  don ' t  t h ink  we15

shou ld  ge t  i n to  a  l eng thy  d i scuss ion  o f  t h i s  r i gh t  now.   I  t h ink  tha t ,16

f i r s t  o f  a l l ,  t he  te rm " la rge  numbers "  i s  a  re la t i ve  te rm.   I  mean  i s17

10 ,  i s  100  la rge  o r  500  o r  a  thousand  la rge .   You  don ' t  have  to18

answer  me.   I 'm  j us t  pos ing  i t .19

          And  I  do  th ink  tha t  t he re  i s  a  l o t  o f  va r iab i l i t y .   You  know,20

t he  sma l le r  the  s tudy ,  the  more  you ' re  go ing  have  to  con t ro l21
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every th ing .   Do  you  th ink  i t ' s  f eas ib le  to  take  24 -hour  u r i nes  on1

k ids?   A re  you  go ing  to  be  ab le  to  cap tu re  the  k ids  tha t  have ,  even2

i f  you  expec t  - -  i f  you ' re  go ing  to  l ook  a t  t he  NOAEL,  o r  wha teve r3

l eve l  i s  o f  concern ,  a re  you  go ing  to  make  su re  tha t  you  inc lude  a l l4

t he  k ids  tha t  have  ce r ta in  behav io rs  tha t  a re  r i sk ie r  than  o the rs ,5

t he  thumb suckers ,  t he  cu r i ous  k ids  tha t  p lay  w i th  t he  mu lch .6



                                                           
                                                          
2

P A  R  T  I  C  I  P  A  N  T  S1

                                                           
                                                          
3

FQPA Sc ience  Rev iew Board  Members1

                                                           
                                                          
4

          DR.  ROBERTS:   D r .  Lees ,  I  have  you  down as  f i r s t  o f f  on1

                                                           
                                                          
5

          I n  any  even t ,  t he re  was  a  se r i es  o f  dose  ranges ,  t he  h ighes t1

                                                           
                                                          
6

popu la t i on  tha t  was  exposed  to  d r i nk ing  wa te r ;  and  i t  had  a1

                                                           
                                                          
7

          DR.  ROBERTS:   Dr .  Lees  i s  exp ress ing  a  l o t  o f  concern1

                                                           
                                                          
8

t o  5 .0  m i l l i g ram pe r  k i l og ram per  day .   And  th i s  i s  a  ve ry  sma l l1

                                                           
                                                          
9

you  cons ide r  the  ra t i o  be tween  ch romium V I  and  ch romium I I I ,  i t ' s1

                                                           
                                                          
10

          I  wou ld  sugges t  to  use  conserva t i ve  va lues ,  and  I  wou ld1

                                                           
                                                          
11

essen t ia l l y  s lu rp  up  ac id .   So  even  i f  you  have  an  ac id  bo lus ,  i t1

                                                           
                                                          
12

shou ld  be  okay  because  i s  no t  tha t  bad  fo r  o ra l  i n take  o f  ch romium.1

                                                           
                                                          
13

have  some,  rough ly  6  m i l l i g ram per  k i l og ram per  day .1

                                                           
                                                          
14

rea l l y  s imp ly  ra i s ing  the  ques t i on  to  the  Pane l  w i th  exper t i se1

                                                           
                                                          
15

dose  leve l  where  ra t  ve rsus  rabb i t .   A  l o t  o f  t imes  rabb i t s  a re  more1

                                                           
                                                          
16

t hey  know they  can ' t  t rus t  t ha t  s tudy  un t i l  t hey  go  down  in  dose .1

                                                           
                                                          
17

VI .   I s  the  ch romium V I  much  more  tox i c  than  ch romium I I I ?   We1

                                                           
                                                          
18

used  in  IR IS .   R igh t .   And  I  wasn ' t  su re  whe the r ,  D r .  Mor ry ,  you1

                                                           
                                                          
19

rese rva t i ons  abou t  th i s  s tudy .   I  t h ink  we  ou t  t o  use  th i s  o the r1

                                                           
                                                          
20

f ac to r  w i th  th i s  number .1

                                                           
                                                          
21

es tab l i sh  a  de rma l  endpo in t  f o r  such  an  assessment . "1

                                                           
                                                          
22

t he  endpo in t ,  mos t  sens i t i ve  endpo in t ,  f o r  de rma l  exposure  to1

                                                           
                                                          
23

be  the  con t r i bu t i on  f rom de rma l  abso rp t i on  to  the  l eve l  t ha t  wou ld1

                                                           
                                                          
24

done  r i sk  assessmen t  based  on  sens i t i za t i on ,  so  I  don ' t  know1

                                                           
                                                          
25

so  I ' l l  de fe r  to  the  res t  o f  you .1

                                                           
                                                          
26

exposure  to  ch romium.   Can  you  d i scuss  o r  desc r ibe  fo r  us  b r ie f l y1

                                                           
                                                          
27

          DR.  MORRY:   Dave  Mor ry ,  Ca l i f o rn ia .1

                                                           
                                                          
28

sugges t ion  where  more  in fo rmat ion  can  be  found .   And  tha t  i s  f rom1

                                                           
                                                          
29

And,  pe rhaps ,  an  a rea  to  f i nd  ou t  to  i nves t iga te  i s  the  ex ten t  to1

                                                           
                                                          
30

          As  a  ma t te r  o f  f ac t ,  i n  Connec t i cu t ,  we  have  a  so i l  c leanup1

                                                           
                                                          
31

i n fo rmat ion  on  so i l  as  we l l .1

                                                           
                                                          
32

a lways  s t rugg l i ng  when  we  dea l  w i th  resp i ra to ry  sens i t i za t i on  as1

                                                           
                                                          
33

t he  pu lp  i ndus t ry  to  make  cop ies  fo r  the  Pane l .1

                                                           
                                                          
34

t he re ' s  a  l o t  o f  fac t s  and  the re  a re  l o t s  o f  assumpt ions  i n  he re .   I1

                                                           
                                                          
35

75 .1

                                                           
                                                          
36

what  they  were  f i nd ing  i s  tha t  somewhere  be tween  35  and  451

                                                           
                                                          
37

ana lys i s .1

                                                           
                                                          
38

          Few th ings  abou t  the  endpo in t ,  t hough ,  wh ich  i s  t h i s1

                                                           
                                                          
39

o f  those  d i s t r i bu t i ons .1

                                                           
                                                          
40

are  be ing  mu l t i p l i ed .   1

                                                           
                                                          
41

o f  the  p roduc t  d i s t r i bu t i on .1

                                                           
                                                          
42

two  va r iab les  he re .   I f  you ' ve  go t  f i ve  va r iab les ,  i t  j us t  p ropaga tes1

                                                           
                                                          
43

f l a t  p r i o rs  i n  a  Bayes ian  con tex t  ove r  those  range  and  ac tua l l y1

                                                           
                                                          
44

pos i t i ve l y  skewed ,  wh ich  I  expec t  i t  i s ,  t h i s  b ias  may  be1

                                                           
                                                          
45

spec i f i c  exposure  fac to rs  go ing  th rough  th i s  m igh t  become moo t .1

                                                           
                                                          
46

become moo t  when  we  ta l k  abou t  p robab i l i s t i c  r i sk  assessmen t .1

                                                           
                                                          
47

          DR.  ROBERTS:   Dr .  So lo -Gabr ie le .1

                                                           
                                                          
48

          DR.  ROBERTS:   I  t h ink  Dr .  F reeman  wou ld  l i ke  to  respond1

                                                           
                                                          
49

behav io ra l l y  - -1

                                                           
                                                          
50

t ha t  e f fec ts  the  reg is t ra t i on  o f  t h i s  ma te r ia l .   You  know,  i f  we  can1

                                                           
                                                          
51

          I f  you  need  to  deve lop  one  es t ima te  tha t ' s  go ing  to  so r t  o f  i n1

                                                           
                                                          
52

pa thways .1
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o f  d i r t  pe r  cen t ime te r  squared  o f  hand .   When  you  use  tha t  number1

                                                           
                                                          
54

someth ing  tha t  D r .  G insberg  b rough t  up .1

                                                           
                                                          
55

          They ' re  qu ick  and  d i r t y .   Fo r  a  regu la to ry  agency ,  they ' re1

                                                           
                                                          
56

          Bu t  we  wou ld  l i ke  comment  f rom the  Pane l  on  i f  we  d id  move1

                                                           
                                                          
57

and  you  have  a  coup le  o f  h igh -end  va lues ,  say ,  9  pe rcen t  o f  you r1

                                                           
                                                          
58

          DR.  BATES:   We l l ,  l i ke  many  co l l eagues  he re ,  I  suppor t  t he1

                                                           
                                                          
59

          The  average  du ra t i on  o f  a  con tac t  a  ch i l d  has  w i th  a  su r face1

                                                           
                                                          
60

          Bu t  t ha t ' s  no t  wha t  the  ques t i on  says .   Wha t  the  ques t i on1
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be .  1
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wi th  s i x  yea rs .1

                                                           
                                                          
63

recommend ing  the  p robab i l i s t i c  app roach ,  wh ich  w i l l  be  Ques t ion1

                                                           
                                                          
64

t he i r  j udgemen t .   They  see  you  pu t  a l l  t hese  d i s t r i bu t i ons  i n  and1

                                                           
                                                          
65

someth ing  to  you r  a t ten t i on  w i th  respec t  t o  some emerg ing1

                                                           
                                                          
66

          The  po in t  be ing  i s  t ha t  i t ' s  no t  a l t oge ther  c lea r  t ha t  fo r  t he1

                                                           
                                                          
67

i f  t hose  s i x  yea rs  can  be  seen  as  impor tan t  o f  an  exposure  as  a1

                                                           
                                                          
68

ch i l dhood  more  impor tan t  you  shou ldn ' t  d i v ide .   You  jus t  may1

                                                           
                                                          
69

t ha t  answers  o r  beg ins  to  answer .1

                                                           
                                                          
70

          DR.  KOSNETT:   A l l  o f  i t .   And  you  m igh t  wan t  to  cons ide r1

                                                           
                                                          
71

de te rm in i s t i c  ca l cu la t i ons  i n  t he  p rocess  o f  cons t ruc t i ng  a1

                                                           
                                                          
72

Exce l l  sp readshee t  i n  p robab ly  abou t  th ree  o r  fou r  hours .1

                                                           
                                                          
73

mul t i p l i ed  them toge ther .   I  suspec t  peop le  i n  t he  aud ience  have1

                                                           
                                                          
74

or  no t .   There  i s  one  p iece  he re  tha t  I  t h i nk  cou ld  be  - -  mos t  o f1

                                                           
                                                          
75

whi le  we  may  have  a  bad  hand le  on  so i l  p i ca ;  we  have  ze ro  hand le1

                                                           
                                                          
76

i nges t i on  wou ld  s t i l l  be  cons ide red  nonp ica .1

                                                           
                                                          
77

day  and  those  k ind  o f  numbers ,  I  t h ink  i t  has  to  be  de l i be ra te1

                                                           
                                                          
78

been  done  by  va r ious  s ta te  agenc ies ,  by  env i ronmenta l  g roups ,  and1

                                                           
                                                          
79

have  a  p ro found  impac t  on  the  u l t ima te  dec is ions  abou t  the  r i sks1

                                                           
                                                          
80

d i f f e ren t  scenar ios  tha t  can  be  p r io r i t i zed  fo r  p robab i l i s t i c .   I f  one1

                                                           
                                                          
81

t hese ,  you  have  the  mos t  unce r ta in t y .   And  I  t h ink  we  shou ld  l im i t1

                                                           
                                                          
82

dos ing .1

                                                           
                                                          
83

cavea t  t ha t  sa id  we  a re  aware  tha t  t he re ' s  ano the r  i ssue  and  we1

                                                           
                                                          
84

d iscuss ion  a round  those  tha t  w i l l  be  he lp fu l  f o r  us  when  we ' re1

                                                           
                                                          
85

t he  da ta  bases  a re  adequa te ,  p lease  iden t i f y  wh ich  pa ramete rs1

                                                           
                                                          
86

          I t ' s  t he  sha l l ow  end  o f  t he  poo l .   I t ' s  say ing ,  okay ,  fo r  those1

                                                           
                                                          
87

          I  ac tua l l y  be l i eve  tha t ,  however ,  t he  goa l  shou ld  be  a  fu l l1

                                                           
                                                          
88

          So  the  ma in  th ing  I  wan t  to  g i ve  peop le  the  impress ion  i s1

                                                           
                                                          
89

t he  d i s t r i bu t i on  and  then  tes t  you r  f i r s t  assessmen ts  on  the  bas i s  o f1

                                                           
                                                          
90

a  compos i t i on  tha t  t he  t ime  and  the  ac t i v i t y  da ta  fo r  t he  ch i l d ren  i s1

                                                           
                                                          
91

t han  tha t  more  da ta  wou ld  be  bene f i c ia l .1

                                                           
                                                          
92

can  be  done  w i th  ex i s t i ng  da ta .1

                                                           
                                                          
93

sur face  a rsen i c ,  i n  pa r t i cu la r .   The  da ta  se ts  t he  Pane l  has  seen1

                                                           
                                                          
94

i ncomp le te  a t  any  t ime .   So  the  su r face  a rea  o f  t he  hand  i s  no t1

                                                           
                                                          
95

was  po in t i ng  a t  D r .  Kosne t t .   He  had  h i s  hand  up .   Bu t  I  w i l l  t ake1

                                                           
                                                          
96

be ing  ex t reme ly  va luab le  i npu t  i n to  th i s  mode l .1

                                                           
                                                          
97

f o r  two  years .1

                                                           
                                                          
98

t he  d i f f i cu l t i es  o f  t ha t  s tudy  shou ld  be  underes t ima ted .   I  t h ink  a1

                                                           
                                                          
99

l ook ing  fo r  someth ing  a  l i t t l e  more  spec i f i c  i n  te rms  o f1

                                                           
                                                          
100

see ing  wha t  you  ge t  and  lea rn ing  f rom tha t .1

                                                           
                                                          
101

          DR.  ROBERTS:   W i th  the  m ic rophone  th i s  t ime .1

                                                           
                                                          
102

t o  74  pe rcen t ,  depend ing  on  whe the r  the  wood  was  f resh  CCA,  aged1

                                                           
                                                          
103

CCA- t rea ted  wood  and  then  sea led  t rea ted  wood .   So  I  wondered1

                                                           
                                                          
104

and  made  the  toys  p roduce  pes t i c ide  to  c rea te  l oad ing  on  hands1

                                                           
                                                          
105

t ha t  so r t  o f  a  resu l t  depend ing  on  wha t  k ind  o f  scenar io  you ' re1

                                                           
                                                          
106

          There  a re  l o t s  o f  d i f f e ren t ,  you  know,  s tud ies  tha t  a re  ou t1

                                                           
                                                          
107

t ha t ' s  c ruc ia l  da ta  to  ge t  i f  you  i n tend  to  va l i da te  the  mode l  t ha t1

                                                           
                                                          
108

sur face  to  ano the r  su r face .   So  the  ( i naud ib le )  su r face  to  ano the r1

                                                           
                                                          
109

when  I ' ve  l ooked  a t  t he  emp i r i ca l  da ta  tha t ' s  ou t  the re ,  I  can  ge t  i t1

                                                           
                                                          
110

          DR.  G INSBERG:   Wou ld  i t  make  no t  sense  to  t r y  to  move1

                                                           
                                                          
111

you  know,  t rue  concen t ra t i on  i s  on  tha t  board  o r  tha t  s t ruc tu re  o r1

                                                           
                                                          
112

ac tua l l y  p i ck  up  w i th  the  mo is tened  - -  assume tha t  t he  ch i l d ' s  hand1

                                                           
                                                          
113

prov ide  a  co r re la t i on  be tween  them.1

                                                           
                                                          
114

          Bu t  fo r  the  ana lys i s  we  wan t  to  do ,  we  rea l l y  need  to1

                                                           
                                                          
115

Tha t ' s  s i x  more  to  go .1

                                                           
                                                          
116

          I ,  a l so ,  wan t  to  do  a  sma l l  go -back  on  Ques t ion  9 .   I  was1

                                                           
                                                          
117

on  tha t .   D r .  McDona ld  and  then  Dr .  Smi th .1

                                                           
                                                          
118

          Bu t ,  you  know,  to  me  tha t  da ta  se t  i s ,  you  know,  so  much1

                                                           
                                                          
119

          DR.  WARGO:   I  t h ink  the  p rocess  o f  mode l  deve lopmen t  i s1

                                                           
                                                          
120

good  one  in  ou r  op in ion ,  o r  a re  the re  any  sources  o f  i n fo rmat ion  o r1

                                                           
                                                          
121

t hey  have  in  te rms  o f  du ra t i on  to  CCA s t ruc tu res .   And  then  the1

                                                           
                                                          
122

de te rm in i s t i c  ana l ys i s ,  t hen  I  t h ink  those  tha t  have  a l ready  been1

                                                           
                                                          
123

          DR.  G INSBERG:   I  t h ink  the  ac t i v i t y  o f  deve lop ing  the1

                                                           
                                                          
124

          DR.  ROBERTS:   S ta r t i ng  ton igh t .   Ve ry  good .   Any th ing  e l se1

                                                           
                                                          
125

hes i tan t  t o  say ,  wa i t  f o r  t h i s  da ta ,  wa i t  f o r  t h i s  da ta ,  wa i t  f o r  t h i s1

                                                           
                                                          
126

          I  mean  I  t h ink  th i s  i s  j us t  ye t  ano the r  good  examp le  o f  why1

                                                           
                                                          
127

          DR.  K ISSEL:   Can  I  g i ve  a  two  sen tence  addendum to1

                                                           
                                                          
128

t o  imag ine  the i r  f ace  th ree -quar te rs  occ luded  w i th  d i r t .   And  tha t ' s1

                                                           
                                                          
129

i t  m igh t  no t  be  d i rec t l y  app l i cab le  to  t h i s  scenar io  because  th i s  i s1

                                                           
                                                          
130

percen t  o f  t he  hand  l oad ing  as  a  we igh ted  average  o f  t he  to ta l .1

                                                           
                                                          
131

          DR.  CLEWELL:   Jus t  cou ld  he  repea t  those?   So  tha t  was  a1

                                                           
                                                          
132

around  100  m i l l i g rams .   Th i s  i s  j us t  f o r  con tac t  w i th  the  deck ,  w i th1

                                                           
                                                          
133

          DR.  HOPENHAYN-RICH:   Yes .   I 'm  so r ry  to  b r i ng  th i s  up1

                                                           
                                                          
134

          DR.  CLEWELL:   You  rea l l y  t h ink  the  so i l  wou ld  - -1

                                                           
                                                          
135

p lease  adv ise  us  on  wh ich  va lues  a re  bes t  fo r  rep resen t ing  cen t ra l1

                                                           
                                                          
136

t hey  l ooked  a t  10  p layg rounds .   Th i s  was  a  d ra f t  repo r t  t o  the1

                                                           
                                                          
137

years .   The  da ta  f rom th i s  f rom th i s  s tudy  a re  we l l -documented  and1

                                                           
                                                          
138

t ypes  tha t  a re  se lec ted  i n  th i s  s tudy  shou ld  be  those  mos t1

                                                           
                                                          
139

because  you ' re  no t  go ing  to  have  un i fo rm d i s t r i bu t i on  tha t ,1

                                                           
                                                          
140

e igh t  fee t  above  an  a rea  where  the  k ids  a re  down a round  two  fee t1

                                                           
                                                          
141

or  wha t  you  a ren ' t  be ing  ove r l y  exposed  to  these .1

                                                           
                                                          
142

          DR.  CLEWELL:   I  guess  I  f ocused  on  the  o the r  two1

                                                           
                                                          
143

          MS .  AVIADO:   I t ' s  a  ques t ion  spec i f i c  to  the  res idue  fo r  the1

                                                           
                                                          
144

methods  d i f f e r  i n  te rms  o f  how many  repea t  w ipes  they  do  o f  t he1

                                                           
                                                          
145

t ha t  t he  Berke ley  da ta  f rom the  Ca l i f o rn ia  Depar tmen t  o f  Hea l th1

                                                           
                                                          
146

t he  d i cho tomy  in  so i l  r esu l t s  you ' l l  ge t  nea r  the  s t ruc tu res  ve rsus1

                                                           
                                                          
147

Shou ld  we  see  i f  we  can  so r t  o f  syn thes ize  th i s  o r  a re  they1

                                                           
                                                          
148

          DR.  LE IDY:   Thank  you .1

                                                           
                                                          
149

p lace  these  exposure  in  a  much  b roader  con tex t  o f  exposures  tha t1

                                                           
                                                          
150

          I  j us t  desc r ibed  my  suppor t  f o r  p robab i l i s t i c  mode l i ng .   I1

                                                           
                                                          
151

spec i f i c  fo r  each  o f  t he  pa ramete rs ,  no t  on l y  l i s t  t he  d i f f e ren t1

                                                           
                                                          
152

And we  saw a  lo t  o f  d i f f e rences  in  food - in take  pa t te rns ,  wa te r1

                                                           
                                                          
153

          So  tha t  k ind  o f  i nd i v idua l  t rack ing  where  you  fo l l ow  the  k id1

                                                           
                                                          
154

          I  was  th ink ing  no t  j us t  abou t  ho ld ing  on to  equ ipmen t ,  bu t  I1

                                                           
                                                          
155

awareness  can  go  a  ve ry  l ong  way  in  i den t i f y ing  where  these1

                                                           
                                                          
156

          Bu t  f rom any  pa r t i cu la r  env i ronmen ta l  i npu t ,  whe the r  i t  be1

                                                           
                                                          
157

and  a  snack  on  i t ,  you r  hands  can  be  con tamina ted .   1

                                                           
                                                          
158

          I ,  a l so ,  wan ted  to  men t i on  tha t  t he re ' s  research  to  show tha t1

                                                           
                                                          
159

sources  w i th  sou rces  l i ke  food  o r  wa te r  fo r  one  s imp le  reason .   To1

                                                           
                                                          
160

          The  p rob lem w i th  t hese  i s  t ha t  t he  way  o f  t hese  PBPK mode ls1

                                                           
                                                          
161

t race rs  tha t  a re  un ique  to  CCA as  a  sou rce  and  d i s lodgeab le1

                                                           
                                                          
162

aggrega t ion  o f  r i sk ,  a  cau t ion  tha t  I  f ee l  re la ted  to  wha t  we  ran1

                                                           
                                                          
163

          DR.  SMITH:   I  guess  j us t  t o  ge t  on  the  reco rd  here  I  guess ,  I1

                                                           
                                                          
164

schoo l ,  he  goes  to  h i s  day  ca re .   We l l ,  h i s  day  ca re  has  a1

                                                           
                                                          
165

          I 'm  hear ing  two  d i f f e ren t  recommenda t ions .   D r .  Wargo  was1

                                                           
                                                          
166

          So  I  j us t  wan t  to  ge t  some sense  f rom you  tha t  wha t  i s  t he1

                                                           
                                                          
167

          DR.  ROBERTS:   Dr .  S te inberg .1

                                                           
                                                          
168

t ha t  was  based  so le l y  on  tha t .   I f  you r  dec i s ion  p rocess  i s  go ing  to1

                                                           
                                                          
169

o f  th i s  a f te r  l ook ing  a t  i t  f o r  j us t  pas t  the  few weeks ,  bu t  re f l ec t i ng1

                                                           
                                                          
170

exposure .   The  endpo in t ,  o f  cou rse ,  you  reca l l  was  d i scussed  in  the1

                                                           
                                                          
171

nasa l  e f fec t s  o f  ch romium.1

                                                           
                                                          
172

make  p layg round  equ ipmen t ,  t he  pe rson  who  d id  the  sand ing  was1

                                                           
                                                          
173

          DR.  ROBERTS:   Okay ,  Dr .  Lees .1

                                                           
                                                          
174

t e rms  o f  t he  wood  su r face  res idue ,  the  pa r t i cu la te ,  t he  a i rbo rne  o f1

                                                           
                                                          
175

samp le rs  to  the  EPA 's  CSPC s tudy .1

                                                           
                                                          
176

now,  i t ' s  j us t  a  p iece  under  ava i l ab le  da ta .   I  f ee l  t he  i nha la t i on1

                                                           
                                                          
177

          So  tha t ' s  t he  one  scenar io  where  I  wou ld  be  a  l i t t l e1

                                                           
                                                          
178

par t i c les  - -  mu lch  has  a  tendency  to  b reak  up .   D i r t ,  a l so ,  has  f i ne1

                                                           
                                                          
179

g iven?1

                                                           
                                                          
180

          So  i n  the  scenar io  we  ta l ked  abou t  k ids  p lay ing  i n  d i r t .  1

                                                           
                                                          
181

don ' t  know.1

                                                           
                                                          
182

amoun t  o f  - -  t he re ' s  mode ls ,  l i ke  AP42 ,  tha t  s imu la te  how much1

                                                           
                                                          
183

we don ' t  have  to  spend  too  much  t ime  on  tha t  pa r t  o f  i t .   Bu t ,1

                                                           
                                                          
184

I  wou ld  say  yes .1

                                                           
                                                          
185

Data  on  the  e f fec t i veness  o f  reduc ing  exposure  by  us ing  the1

                                                           
                                                          
186

l each ing  o f f  o f  a  p lay  s t ruc tu re  and  ge t t i ng  down to  the  mate r ia l1

                                                           
                                                          
187

hand  w iped  o f f  o r  sw iped  o f f  o f  a  deck .   And  the  o the r  reason  I  say1

                                                           
                                                          
188

t hough t  abou t .   I  t h ink  some ca lcu la t i ons  a round  th i s .   Bu t  I  d id  a1

                                                           
                                                          
189

ba th  and  jus t  t hen  ro tovap ing  i t  down  and  measur ing  wha t ' s1

                                                           
                                                          
190

s t ruc tu re .   Bu t  i f  t he re ' s  a  h igher  t rans fe r  e f f i c i ency ,  once  aga in ,  i t1

                                                           
                                                          
191

There ,  I  t h ink ,  t ha t  the re  i s  the  po ten t ia l  f o r  s ign i f i can t1

                                                           
                                                          
192

cons ide ra t i on  fo r  the  Pane l  i s ,  a l so ,  t he  o the r  t ypes  o f  bu i l d ing1

                                                           
                                                          
193

t he  da ta  se ts  tha t  we 've  seen  i f  t he re ' s  a  l o t  o f  sand  da ta  undernea th1

                                                           
                                                          
194

Coun ty  da ta ,  i nc luded  the  A lachua  Coun ty  da ta ,  wh ich  i s  t he  on ly1

                                                           
                                                          
195

f r om the  garden ,  i n  pa r t i cu la r ,  I  r emember  had  CCA in  i t .1

                                                           
                                                          
196

mulch  was  marke ted  spec i f i ca l l y  fo r  use  a t  p layg rounds .   I t  was1

                                                           
                                                          
197

t ha t  we  need  more  s tud ies ,  g i ven  the  l im i ted  amoun t  o f  da ta1

                                                           
                                                          
198

          DR.  ROBERTS:   O ther  comments  f rom o ther  members  o f  t he1

                                                           
                                                          
199

whethe r  o r  no t  i t ' s  a  b ig  p rob lem o r  a  sma l l  p rob lem o r  no t ,1

                                                           
                                                          
200

o f  k ids  and  poss ib l y  a l so  ge t  i n te rna l  b iomarke rs ,  i s  t ha t  we1

                                                           
                                                          
201

arsen ic  and  ch romium more .   Or  wha t ' s  the  da ta  on  how much  the1

                                                           
                                                          
202

handbook  fo r  p layg round  sa fe ty ,  and  i t  seems to  be  the re  pu rv iew.  1

                                                           
                                                          
203

          DR.  MORRY:   Yeah ,  as  you  sa id ,  you  know,  the  bu f fe r i ng1

                                                           
                                                          
204

mate r ia l  shou ld  be  recommended  as  a  m i t i ga t i on  measure  to  reduce1

                                                           
                                                          
205

separa ted  them in to  t h ree  ca tegor ies .   They  focus  e i t he r  on1

                                                           
                                                          
206

arsen ic  f rom the  wood .1

                                                           
                                                          
207

s tudy  no r  fo r  the  wa te r  repe l l en t  tha t  was  inc luded  as  pa r t  o f  t he1

                                                           
                                                          
208

          Bu t  wha t  we  see  f rom th i s  da ta  i s  we  see  some cons i s tenc ies1

                                                           
                                                          
209

showed  in  t he  tab le .   You  can  see ,  aga in ,  t he  resu l t s  t end  to  hang1

                                                           
                                                          
210

months ,  bu t  a l so  a t  t he  two-year  mark .   The  pa r t i cu la r  s tudy  was1

                                                           
                                                          
211

measurement  f rom the  p layscapes  tha t  ac tua l l y  were  con f i rmed  to1

                                                           
                                                          
212

t he  a t  bo th  d i s l odgeab le  and  l eachab le  a rsen i c  t oge the r .1

                                                           
                                                          
213

However ,  t he re  a l so  i s  da ta  sugges t ing  tha t  o the rs ,  such  as  the1

                                                           
                                                          
214

          We a l so  recommend  tha t  we  shou ld  resea l  once  pe r  yea r .1

                                                           
                                                          
215

and  s t i l l ,  you  know,  90 - ,  95 -pe rcen t  reduc t i on  i n  d i s lodgeab le1

                                                           
                                                          
216

Because  regard less  o f  wha t  we  do  w i th  CCA wood ,  we  have  an1

                                                           
                                                          
217

us ing  i t  as  a  m i t i ga t i on  too l .   And  tha t  way ,  un t i l  we  know1

                                                           
                                                          
218

mean,  we  don ' t  have  a l l  t he  da ta  we 'd  l i ke  to  have .   I  t h ink  we  have1

                                                           
                                                          
219

wood  in  p lay  s t ruc tu res  rep resen ts  a  hazard ,  and  fo l l ow ing  the1

                                                           
                                                          
220

probab ly  some o f  the  wood  w i l l  have  been  sea led  anyway .   Bu t  i n1

                                                           
                                                          
221

nervous  and  wh ich  i s  why  we  wan ted  to  rea l l y  emphas ize  the  need1

                                                           
                                                          
222

we ' re  no t  necessar i l y  recommend ing  pa in t  as  the  end  a l l  and  be  a l l .  1

                                                           
                                                          
223

app ly  the i r  sea lan t ,  t hey  wan t  the i r  deck  to  l ook  n i ce ,  b r igh t ,  and1

                                                           
                                                          
224

t he  Agency  asked  use  abou t  b ioava i l ab i l i t y  f rom so i l .   They  d id1

                                                           
                                                          
225

d is lodgeab le  res idue ,  he  can ' t  say .   1

                                                           
                                                          
226

t h i s  pa r t i cu la r  s tudy .   I  was  ta l k ing  to  Vas  a f te r  h i s  p resen ta t i on ,1

                                                           
                                                          
227

me.   And  un fo r tuna te l y ,  I  d idn ' t  b r i ng  i t .   Bu t  I  can  send  i t  i n to1

                                                           
                                                          
228

t r acks  o f  i n te rp re ta t i on  o f  b ioaccess ib i l i t y  o r  s imp le  so lub i l i t y  i n1

                                                           
                                                          
229

arsen ic  by  m ic rob ia l  f l o ra ,  wh ich  i s  p resen t  i n  rou te ,  and  we  know1

                                                           
                                                          
230

          I n  my  ne ighborhood  the re  i s  a  house ,  the  owners  c leaned1

                                                           
                                                          
231

          DR.  STYBLO:   I  don ' t  t h ink  th i s  i s  an  i ssue  fo r  p layg rounds1

                                                           
                                                          
232

          DR.  ROBERTS:   Le t  me then  open  i t .   Those  were  the  two1

                                                           
                                                          
233

          DR.  MUSHAK:   Tha t  was  d i scussed  yes te rday  w i th  the1

                                                           
                                                          
234

1 .3  to  8 .2  w i th in  those  f i ve  s tud ies .1

                                                           
                                                          
235

above  background ,  bu t  they  wou ldn ' t  pass  tha t  tes t  f o r  ove r1

                                                           
                                                          
236

cou ld  be  d i scussed .1

                                                           
                                                          
237

may make  sense .   Bu t  t ha t  was  so r t  o f  t he  way  I  was  th ink ing  o f  i t .  1

                                                           
                                                          
238

          Then  you ' re  go ing  to  ge t  i n to  i ssues  o f  wha t  a re  re levan t1

                                                           
                                                          
239

go ing  - -  you ' re  no t  go ing  to  need  a  l a rge  s tudy  because  you ' re1

                                                           
                                                          
240

          I  wou ld  rea l l y  encourage  i t .   I  mean ,  a  l o t  o f  e f fo r t  and  a  l o t1

                                                           
                                                          
241

i n take .   I  t h ink  tha t  b iomon i to r i ng  i s  ve ry  va luab le .   Eve rybody1

                                                           
                                                          
242

          I  cou ldn ' t  be l i eve  tha t  you  guys  a re  go ing  to  go  ahead  and  do1

                                                           
                                                          
243

an  i ssue  i f  t he re  i s  co r re la t i on  i n  the  exposure  to  the  CCA a rsen ic1

                                                           
                                                          
244

And  you  m igh t ,  pa r t i cu la r l y  i n  tha t  so r t  o f  s i t ua t i on ,  se lec t  a1

                                                           
                                                          
245

be  look ing  a t  u r ina ry  a rsen ic  l eve ls ,  p i ck ing  ou t  wha t  rea l l y1

                                                           
                                                          
246

And  i f  i t ' s  pos i t i ve ,  you  m igh t  have  the  same p rob lem.1

                                                           
                                                          
247

          DR.  ROBERTS:   Dr .  F ranco i s .1

                                                           
                                                          
248

wr i t t en  comments  f rom those  who  have  exp ressed  them to  comp i le1

                                                           
                                                          
249

t ha t  you  have  to  ge t  pharmacok ine t i c  mode l .   You  have  to  bas ica l l y1

                                                           
                                                          
250

sources .   Tha t ' s  based  on  a  l a rge  commun i t y -w ide  s tudy  done  by1

                                                           
                                                          
251

every th ing .   Do  you  th ink  i t ' s  f eas ib le  to  take  24 -hour  u r i nes  on1

                                                           
                                                          
252

i n fo rmat ion  and  the  dec is ion  p rocess  you  can  ge t  f rom the  s tudy .   I1


